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PUBLISHER 
TO THE 
INGENIOUS READER. 


much rejoyce to fee: that Exqui- 
fite{earcher of Nattire, the Illus 
fitious Robert Boyle, come abroad 
again, as knowing he never does‘io, 
but when richly furnifhe with very 
Inftrudive and Ufeful matter. He 
prefents you here with: a Treatile of 
New O4fervations and Experiments, in 
order to an Experimental Heftory of Cold, 
This isthe Body of the Book, butit 
|” comes accompanied with fome Prelzs 
minaries; andan Appendix, whereof 
the former contains New Thermometyt- 
cal Experiments and Thoughts, the lat- 
ter an Exercitation about theDolrive of 
Autiperiftafis, followed with a fhort 
Examen of Mr.Hobs's Dotrine, touch= 
a2 ng 


[im fully perfwaded, you will 
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ing Cold, From all which ir will | 
more and more become manifeft, | 
‘with what {piritand care this Excel- 
lent Perfon advanceth real Philofo- 
phy, with what.exaGnefs he purfu- 
eth his Engagement therein, and how 
great caution he ufeth, that nothing. 
may flide into the Philofophical 
{tore, that may prove prejudicial to 
the Axioms and Theories hereafter 
perhaps to be deduc’d from thence, 

_ Having thus fhortly given you my 
fenfe of the fubftance of this Conf 
derable Treatife, 1am now to advers 
tife you of one or two circumftances, 
neceflary to be taken notice of inits 
perufal, 

.,One is, thatthe Noble Author be- 
ing at Oxford, when the Book was 
printed at Lozdox, he hopes the Rea- 
der will not impute to him the Errors 
ofthe Prefs, which yet he is per- 
{waded will not be many, and out of 
which muft be excepted a Blank or 
two, occafion'd by this, That the 
Authors Papers being near two years 
fince given to be tranf{cribed to one, 
whofe skill in writing was much 
Breater, than( as it afterwards ap- 
: peard ) 




























pear d ) his knowledge of what was, 
or was not good fenle, or true Eng- 
lifh ; thisperfon fuddenly going for 


 eAfrick before the Tranfcript had 


been examind, and not taking care 
to leave allthe firft Copy, the Au- 
thor found, (befides feveral Blanks, 
that he filled up-out of his Memory, 
or by repeating the Experiments, 
they belonged to ) one or two, where 
he was notable to repair the Copitts 
omiffions; And befides unexpectedly 
met with very many Paflages fo m1- 
{erably handled, that by putting him 
to the tronble of, writing almoft a 
New Book, when part of this was 
already inthe Prefs, it much retard- 
ed the Publication of that, which now 
comes forth, 

The other is, That, whereas in the 
Preface fome paflages are fo penned, 
as to fuppofe the Book to be publifh- 
ed early in the Winter, the Reader 
istobe advertis’d, That the former 
part of the’Preface was fent.a good 
while fince tothe Prefs, though the 
latter, however then written out, 
was hindred from accompanying it, 
by fome hopes of the Authors to gain 
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by delay an opportunity (he miffed 
of ) to perfec&t an Experiment he was 
defirous to infert; and that, when 
the Froft began, which was Jate in 
the feafon, the Coldnefs did within 
a while arrive atthat degree, that by 
its operation upon the moiften’d paz 
per, it long put a ftop tothe Pros 
ceedings of the Prefs, But the Au- 
thor, thathe might neither be quite 
defeated of his aim, nor difappoine 
the Curious of their Expectation, did 
in the firft or fecond week of the 


_ Froft, which was about the end of » 


the year 1664. prefent the Royal Soctes 
ty wih divers Copies of the Hz(tory of 
Cold, though the Book were not then 
quite printed off. And thefe Books 
being fo near finifh’d, that of 21, Se- 
é&ions, whereof the Hiffory of Cold 
confifts, the Prefs had then reach’d 
to about the 19. and[ hadthe 20. in 
my hands tolupply it, when the wea- 


ther fhould permit; the’ Author 


hop’d, that by feafonably communi- 
cating fo much ofhis intended Trea- 
tifetofo many of the Vzrtuofi, that 
were the likelieft to make ufe of it, 
he had pretty well provided a 

the 





































the Prejudice, that might otherwife 
accrue from the flownets of the Prefs, 
and therefore allow d himfelf to {yb- 
joynto the Hz/fory, the difcourfe of 
Antiperiftafis, and the Examen of 
Mr, Hobs’s Do- 
Grine *, as be- 


fame fubje& . Windis the caufe of Cold. 


And finding the frofty weather to 
continue later, than was expeéted 
( which had he forefeen, before his 
Hitory was printed off, it would have 
given him opportunity of Enlarge- 
ments ) he hopes the Publication may 
not be yet too late for diligent Reads 
ers, to make fomeufe of the feafon 
for examining his Experiments, or 
trying fome of the New ones, thofe 
may fuggeft. And therefore for the 
quicker difpatch of the Book, he pur: 
pofely omits, and referves for ano- 
ther occafion, befides the papers, 
that he hath not yet given me, fome 
that I have already in my hands, 
And ‘tis, I prefume, for the fame 
seafon, that he forbears t6 publith, 
what he long fince writabout the Oris 
gine of Forms and Qualities, in a {mall 
ei Traa&, 


* Ft was thought needlefs to infert 
Mr. Hobs’s Scheme, touching this 
longing to the fubject, becaufe it only fhews, that 





Tra&, which he had thoughts of 
fending forth in the company of the 
enfuing Hzffory, as a Dilcourfe fit to 
be an Introduction as well to That, 
as to his Hiftorical writings about Co- 
fours and {ome other Qualities. 

This 1s all the Advertifement I had 
togiveyou,. And feeing it would be 
altogether impertinent, for me to 
take any pains, or to ufe any Art to 
procure a Guift for a Book, compo-. 
fed by Mr, Boyle, Ihave no more to 
Jay, but that the Author being fo 
Generous as to oblige Forrain Nati- 
ons as well as his Own, -has already 
taken care of having it put into La- 
tine, Farewel, 


London, March 10. 
1664 : H., O. 
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RARBABAADADBIDARADRN AS 
THE AUTHORS | 

‘PR Ee PsA GE 

INTRODUCTORY. 

yOld 6 fo barren a fubjeét, and 

{ t affords fo few Ex periments, that 

ave either very delightful for 

their [urprizing prettinefs, or Very con- 


 fiderable for their immediate ufe, that 


inflead of admiring, that any of my friends 
fbould wonder at my having been inducrd 
to write of [ach a Theme, I freely confefs, 
that I have been fomettmes tempted to 
wouder at it my felf; and therefore I 
think my felf oblig’d to give my Readers 


| an account of thefe three things, Why £ 
| thought fit to write of Cold at all> For 


what Realons / have treated of tt after 
the manner to be met with ia the en{uing 


| Book? And, Why I venture my unfi- 
nifbed Collettions about it, abroad fo 





Ihave feveral things e fay. 


00% > 


I. To fatisfie the firft of thefe Quertes, 
And 
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eAnd firfty That the fe wbjert I have 
chofen is very noble, and important ; 
for fince Heat bas fo general an Intereft 
a the Produttions of Natures Pheno- 
mena, that ( Motion excepted, of which 
st ws akind ) there & {carce any thing in 
Nature, whofe Efficacy ts fo great, and 
fo diffus'd, 2t feems not Itkely, that cts 
eAntagonift, Cold, fhould be a defps- 
‘cable Quality, And certainly Cold, and 
Heat, efpectally when imploy'd by turns, 
are the two grand Inftrumenis. by which 
Nature performs {0 many of ber Operate- 
ons here below, that our great Verulam 
did not (peak inconfiderately, whex be cal- 
led Heat the Right band of Nature, and 
Cold her Left. eAndthoughin our tem- | 
perate Climate the Effetis of Cold feem not . | 
to be very remarkable, yet befides that,ta | 
more ‘Northern Regions they are oftex- 
tentimes ftupendious, the Nature of that 
Quality muft needs be very. well worth our 
confidering, tf tt were bat for the Power 
at has to moderate and check the Operate- 
ons of Heat, upon which account alone, 
af there mere no other, it may belook'd 
upon as {o confiderable a Quality, that 
even leffer Difcoveries about it, may both. 

be acceptable and prove ufeful, ‘ 
da 










































Introductory, 
In the next place I {hall reprefent} 
that notwith{tanding Colds betng [0 im- 
portant afubjett, thas hetherto been als 
moft totally negletted, For I remember 
Hoty that any of the Clafjick Authors, Lam 
acquainted wtih, hath {ard any thing of it 
that is confiderable, They do indeed gem 
ner ally treat of it, as one of the four firft 
Quakes, But that which they are wont 
to [ay, amounts to little more,then that *tis 
a Quality that does congregate both 
things of like, and things of unlike na- 
ture. The Unfatisfactorine(s of mbich 
vulgar Definition, Ihad {ome years ago 
an occafion to manifeft ( tw another Trea- 
tife. ) ' And having given us this incons 
fiderate Defcription of Cold, they come 
monly take leave of the fubjett, as tf tt deo 
ferved no further handling, then could 
be afforded tt in afew Lines, wherein ine 
deed they (ay too much about tt, but not 
enough, Andeven among other Wri- 
ters of Bodzes of Natural Philofophy, or of 
the Dottrine of Meteors it felf, the Rea- 
der will find, how little of true and perti- 
nent has been contributed to the enfuing 
Hiftory of Cold. And though among 
the Vulgar, and the Writers that adopt 
their Traditions without examining them, 
a he ; 


Scepticak 
Chymif. 


The Preface 
1 find {ome few particulars delrvered, 
touching Cold, yet (ome of them are fo 
untrue, avd others fo uncertain, that 
they have furns[bed me with little elfe, 
then the nece{sity of Queflioning, or of — 
difproving them: fothat when I confide- 
red all thefe things, I could not but take 
notice, that very little has been hitherto 
faid of Cold, ty thofe Schoolmen, and 
other writers, ( that I have yet met with ) 
who have profefledly, (though but per- 
funttorily, and, ds tt were, incidentally ) 
treated of tt. But yet inftead of think 
ing it a Difcouragement, that fo many 
Learned Men, towhom that Qualety could 
not but be obvious, and to whom it was as 
familiar astome, hadtn fo many Ages 
(aid little or nothing of tt to the mae 
I found this very thing an invitation to 
my attempt, that I might in fome mea- 
fure repair the Omiffions of Mankinds 
Curiofity towards a fubjett [0 confiderable, 
and {o diffus'd, by trying what 1 could do 
tomard founding the Hiftory of a Quality, 
which hasbeen hitherto (onegletted, as if 
all men judg’dtt ether unworthy of being 
igi or uncapable to be impro- 
ved, 
eluother inducement to me was, that 
— baving 























































Introdug@orye 
having fix or feven years ago written {ome 
Tratis ( though I have not fince had op- 
portunity to publifh them’) tn order to the 
Hiftory of Heat and Flame ; it feemd 
the more proper for me to treat of the con- 
trary quality, Cold, fince according to 
the kaowa rule, confronted Oppofites 
give themfelves a mutual Illuftrati- 
on. Axed another inducement of almoft 
the fame Nature, was afforded me by ve- 
membring, that whereas C old tn tts bigh- 
er degrees, 6 wont to be communicated to 
us by the Air, ( whencefoever the Atr has 
it, ) and Ihave onfeveral occafions Leen 
oblig’d to treat of devers Properttes of the 
Air, asof its weight and {pring ( 12 my 
Phyfico-Mechanical Treatife ) of the 

feveral fixengths of that [preng, tm pros 

ortion to the degrees of the airs Conden- 
(ation; ihe Experiments of which, re- 
dued into Tables, were firft publith'd 
( axd for ought I yet know made ) by ms, 
( in the defence of that Book again{t Fran- 


cifcus Linus * ) and of divers other + cy ,prer 
Qualities of the air in feveral paf] ages of the f be of 
rife. 


our other writings, which “twere now [u- 
perfluous totake notice of; all this made 


it appear convenient enough, that among 
other Attributes of tbe Air, which we 
3 b 3 either 


—b-—. 
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tither have had, or expect to have occa= 
(ion totreat of, [oeminent and diffusda 
one as 1ts Coldnefs, fhould not be left 
uitouch'd by the {ame Pen, 

But though nerther any, nor all thefe 
inducemenis had been fuffictent to zngage 
me to draw together, and recruit my OQb- 
fervations concerning Cold, there was 
another, that could not mi{s of prevatling, 
The Command of the Royal Society, 
zmpos d on me ta fuch a wayy that £ 
thoughtyit would le{s misbecome me to obey 
st usskelfully, then not atall, €fpeczally 
face from fo \\luftrious a Company 
( whereI have the Happine[s not to be 
hated) Imay im my exdeavours to obey 
and ferve them, hope to find my fatlings 
both pardoned, andmade Occalions of dif- 
covering the Truths, amd at. 

Il. After this Account of the Motives 
that induc'd me to ve{olve to. draw together 
the Notes I had on feveral occafions fet 
down, about the Phenomena of Cold, 
., st may be now expetted, that I render 

fome veafon, why I bave thus digefted 
them, and why Ihave not. written the 
_ following Treatife in amore accurate way, 
— Farft then I readily acknowledges. that 
ihe Method t not exatt, Nay, thatit ts 

















ntroduc Ory, 


lefs (o then the Scheme of heads.of Inquiry, 
that Idrew. up to grve my felf a general 
Pro(pect of the fubjett 1 was tohandle, 
But when Lhad confidered, bow compre- 
henfive aTheme Thad pitch d upon, and 
bow much more comprehenjive, future 
difcoveries and hints might make tt, I 
thought, it altogether unadvifable forme, 
that bad no more time, nor no more. op« 
portunity then I had, when I began to 
compile the following Hiflory, to engage 
my felf toa method, according to which I 
was not perhaps ableto treat of any one of 
the’ principal parts of the defigned Hifto- 
vy, And yet on the other fide, being 
unwilling to huddle my Experiments con- 
fufedly together, I thought et an ex pedt- 
ent, that might in great part decline both 
thofe Inconveniences, to draw up a com~ 
pany of comprebenfive Titles, under 
which might commodionfly be rangd moft 
of the Particulars I had obferv'd, refer- 
wing thofe few; that were not fo eafily rem 
ferable to any of thofe, to be thrown at laft . 
into a Seftion by themfelves, And this 2 
the rather did, becaufe I would not, by a 
Confinement to a {tris method, difcous 
rage others from continuing the Hiftory, 
by adding new Titles tothofe 21-1 have 
: ee TAL! ety ec treated. 
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treated of, as well as by inferting other 
‘Expertments or Obfervations. in any of 
them. wa Hts 

That the Settons or Titles are very uit 
equal, mill not, 1 prefume, be much 
blam'd by them, that. confider that my 
Defign being to fet down Alatters of Fad, 
not write a complete and regular Treati{e, 

» thelength of each Seéttion was to be deter 
“‘atned wot by its Proportion, tothat which 
“went before it or followed after tty but by 
ihe nuimler and condition of the. Particus 
lars iat were. to compofe it, And I 
thought it much more pardonable, that 
any of the Seétions {ould be ctfproportio- 
nately flort, then lengthened eather by un- 
truths or by impertinenctes, 

Some of the accounts. will probably to 
fome Readers appear too prolix; and 
could very eafily, as well as willingly, have 
prevented that objettion, if I bad nat 
more confulted the {cope of the Book,. then 
the eale or Reputation of the Writer. - But 

_ My defign being, not only to gratifie fome 
Readers, tut to affift others to profecute the 
work I had begun, as.the Experiments 
are moft of them new, and many of them 
trvd by methods hitherto unprasus’d . J 
foumekuauny felf oblig'd to fet down Jet 
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ntroductory. 


what civcumftantially, not only the Events, 
but the. AAanner of my Trtals,: that I 


— gnight at once, both the better fatzsfie the 
ferupulous, and be. afsiftant. to thofe that 


would examine or repeat fuch. Expert- 
ments, and alfo gratzfie thofe, who are 
pleas’d to think, that a fomerhat afsidu- 
ous Conver{ation with Nature,. may have 
given me {ome little faculty in. devs {ing 
Experiments, . aud the ways. .of making 
them, above thofe that have been conver- 
[aut only with Books and Notions, And 
in fome of the following Treals. nas the 
more induc dtofet down all the princt pal 
circumftances, becaufe, that being not to 
be made, but by the-belp of Glaffesskilfal- 
ly foap’d, and Hermetically feal'd, and 
other Inftruments and. Operations, that 
require more toolsy and more of mandal 
Dexterity, thenevery ingenious Man ts 
Mafter of 5 °tis very likely that moftRea- 
ders will. not beable. or perhaps. welling, 
to reiterate {uch Trials, and therefore 
will be glad to find them fo deliver'd, as . 
thar they may without too much danger ac- 
guiefce in them; as being made with Di- 
ligence, as well as Fatthfuldefs. The 
latter of which Qualities will, I prefame, 
be allo’ d me,\ as well upon the account He 
ipe 






the plain and {imple way, wherein matters 
of fact are delrvered tu the following Book, 
as upon the(core of the Teftémonies, that 
even eAldverfartes, as well as others, 
have thought fit to gcve to the Hifforical 
part of my former Treanfes, Aud (to 
tuttmate That on thts occafion ) thes (tric 
Fidelityto Truth I feruple not to own, 
though perbaps it may be attended with an 
gnconventence 12 point’. of Reputation, 
that writers of le(s Veracity are lefs expo- 
fedto, For Ihave found by Experience, 
that {ome Alex, who probably would not 
mention the Ex pertments of moft others, 
without vouching their Authors, for fear 
of lofing their own credit, iz cafe the thine 
related [bould not prove true; have, 
without taking the leat notice of me, made 


ufe of fuch Experiments of mine, as I 


have fivong motives to-think they never 
made nor faw, only becaufe: they had been 
velated by one, after whom they thought 
they might without abazard of their cre 
. det delrver any Matter of Faz,» Ana 
the liberty that {ome have allow’d thems 
felves in adopting my Communications 
({uch as they are’) % notorious exough to 
have been publickly complain'd of more 
them once, by Perfous that ave meer 
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frrangers tome, . But though 1 had not 
the Probability, which the Notice, that 
begins to be taken of tt, feems to give me, 
of having jome Juftice done me: yet Ve- 
yacity 6 a Quality that does, £ think, fo 
, | well become a Chriftian and a writer of. 
3 | Natural Hifiory, that I bad much rather 
| undergo any Difaduantage, I may be {ube 
| jek to for tty then decline the Prattce of 
| at. But toretura tothe following Hzftory, 
|) £ confels the Prolixity of fome pal] ae 
| gesof our Hiflory ts increas’d by the tran~ 
» | fitions, excufes, and fufpitions that are 
| made ufe of tn thems but I confe{s too, 
, | Thatif this may of writing be a fault, 2 
wis not always caus’'d by tnadvertency. 
| For as to what ts faid to. conneththe parts 
, | of our Hifforytogether, or excuferthe not 
profectting of this or. that particular Trt 
al, the heedful Reader may oftentimes 
| percetve, that they: contain tn them, 
though not perbaps confpicuoufly, either 
cautions, or advertifements, or hints, not 
impertinent to my main cope, and tm- | 
ovablebyan attentive Perufer, And 
as for the fufpitions and seenpics to which 
now and then I mayfeem to have too long 
indulg’d, Ibad twoor three inducements 
tosmuitemeto what I did, For the mens 
os wasn ne 
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tion of conjetiures, that every Reader mas 
not fo likely to light upon, meght more 
conduce, then at firft one would think, ‘to 
the main defign of my Book, which was 
to begin, and promote the natural H1fto~ 
ry of Cold, fiuce thefe [ufpitions about the 
caufes and fcruples. about other things, 
relating to our Experiments, may proba- 
bly produce, not only new reafontngs and 


+, Inquiries, but new Trials to clear the 


aifficultses and determine the doubts, 
Befides I thought it not amifs to take [uch 
occasions to make fome Readers fenjible, 
that tomake indulstable tnferences even 
from certain Experiments, ts not near fo 
eafie awork, as many are pleas'd toimas 
gine, And whereas I was not without 
tuducements to think, that fome Critical 
and Sagacious Readers, will not only ex- 
cufe my having taken notece of fomany 
(cruples, but wi{b 1 had mov'd more on 
fome occafions, and propos’d fome tn cer 
tain cafes, where I have not mention’d 


Ay, I thought it might invite fuch Fea: 


lous Readers to think,that I forefay devers 
little difficulties and fcruples, that might 
be mou'd in feveral cafes, where Ebave 
not ex prefly taken notice of them, either 
becaufe I judg'd them eae enough to be 

i — anfwered 










































Introductory, 


anjwered without my help, or becaufe the 
things themfelues were not confiderable 
enough to deferve a long or folltcttous dif- 
courfe to clear them,  efpectaily from 
writer, that being ofterx tir'd himfelf in 
examining [uch Niceties, was affraid be 
fhould too much tere the generaltty of bis 
Readers, if he flbould too frequently infift 
apon them, : 

If it be objetted, that notwithftanding 
fome things are fet down prolixly, yet 
other Experiments, that might properly be 
referred to fame of toe Titles I handle, are 
wholly omitted ; I anfwer, that thw were 
indeed afault in one, that {hould pretend 
to.write full and accurate Difcourfes of 
the ubjetts propos'd inhi Titles, Lut not 
in me, who do not at all pretend to {ay 
under each head all that may be pertinent- 
ly veferr'd to tt, (for that may probably 
be agreat deal more then t yet come to 
my Knowledge) but only thofe Particue 


Lars, that Imy felfhave tri-d or obferv'd, 
or atleaihbavevecetv'd upon credible Te- - 


ftimony, Aud perhaps [ome amexds may 
be made for thefe Omifstons, by my has 
ving frequently enough mention'd the 
Experiments, that, when J propos d them, 
I bad only defign'd or attempted without 
perfecting 
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The Preface 

perfetting them, For the Experience of 
many Ages has {hewn us, that hitherto, 
not only men do not appear tobave made 
any ftore of Trials concerning Cold, but 
feem not to have (o much as defign’d it. 
And therefore it feem'd not unresfonable | 
to prefume, that zt would prove an Afs. 

fiftance to the Generality of Readers, if 
probable and practicable ° Experiments 
were proposd to them, And fince tw 
thetmprovement of the fubje& that I aim 
at, by whomfoever it may happen to be 
improv d, I thought it but veafonable to 
ufe my indeavour, that thofe Experi- 


ments, which for want of opportunity I my 


felf could not try, might be tri’d by others, 
who may be befriended by more favourable 
Cacumftances, Nor t that great Ornas 
ment and Guide of Philofopbical Hifte- 
rians of Nature, the Lord Verulam 
himfelf, albam'd to fubftitute, on I know 
not bow many occafions, bis Fiat Experi- 
mentum, that wa precept or a with 


tohave an Expertment made, inflead of 


an Account of the Experiment made al 
ready, And yet inthis mention of things, 
Zcould wifh tobave tri'd, Ihave been far 
more {paring thew every Reader will take 
notice of, For Ujudg’d it not difcreet ta 
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mention all the... Experiments. 1 had 
thought upon, or even already fet down 
gn feveral Catalogues, left theyfbould ap» 
pear extravagani.tothofe, that areunace 
gquainted with the (everal Notions, . aud 
trials, and contrivances, mbich made 
them appear to me not ivrational, and 
which yet *twould have. been tedious, and 
not worth while to have particularly men- 
tion d, : 
. But thatin what we bave newly ( and 
alittle before ) had occafion to,fay of our 
ways of making Experiments, our meas 
ing may not be mifcon{iru’d, we mut bere 
Aduertife the Reader, that though in 
many of the following Experiments, the 
contrivances will not perchance be diflik d, 
yet iw many others they are far enough 
from being fuch as might have been pros 
posdby one, that had wanted no Accom- 
modations fit for fuch a work as ouys. 
But Iwas reduc'd to make many. of thofe 
Experiments ta a Village, and whileft I 
was. writing them, was obliged to make - 
frequent Removes, by which means I fel. 
dom had the lzberty tamake my. Trials af= 
ter [uch amanuer,- as I-could contrive 
them, tf I could have Inftruments and 
other afssfiauces to my wijb. For fome~ 
tees 
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times I wanted convemently {hap'd Glaf- 
fes, fometimes the Implements weceffary 
tofeal them ap with, [ometimes {uch tn- 
gredients as I needed to work on, ofter- 
times frofty weather; for the freextng of 
Bodies to be expos'd tothe open Air, and 
not (eldom Ice and Snow for Artificial 
congelations ; fometimes Weather-glaffes, | 
efpecially feal’d ones, two of whtch being 
unluckrly broken after one anothers kept 
me from being able to make divers confi- 
devable Experiments; (ometimes tender 
Scales, and [ometimes other —Mechant- 
cal Inftruments of feveral forts, amd more 
then fometimes ( for zt happened very fre= 
quently) I wanted itme {o to profecute 
and finifb the Experiments, as to fatisfie 
my felf about divers circumftances, which, 
though pofstbly few Readers will take no- 
tice to be’ wanting; I would gladly have 
obferu'd, if Thad not been hindered, not 
only by the hafte I was often fatn to make 
for fear of lofing afroft, but the importus 


"pity both of other Avocations, and even 


of the diftraftion given me by the multt- 
tude of Experiments, which hafte’ made 
me profecute at once,’ And indeed, as in 
divers others of the Treatifes, I have oc~ 
cafionally written, fo particularly in a 

Sreat 









Introductory. 
| great part of this Hiftory of Cold, ay 1V Em 
ting in places, where I wanted {uch Ade» 
chanical Accommodations, a5 I could 
have wilbed for; and devisd, has redu: 
cedme oftentimes both to leave Experts 
ments untrid, that would bave muce) z!- 
| luftrated my fubjet, or clear’d the diffi- 

culties of it, and contrive feveral of thofe 
I mention, not after the bet manzer that 
might be, but after the beft manner, that 
was pratticable by the accommodatrons I 
was then able toprocure s {o that it need 
not be wondered at, or blamed, 1f 22 fome 
paffages of thefe Papers, Expertments to 
the felf (ame pur pofe: are more accurately 
tri ds or by more Expedtent ways. at one. 
time.then another, For asa Phyfictan, 
if be come to prattife in the Country, 
where Apothecarzes {hops are but zll fur- 
nifbed,. both as_to the Number and_as to 
the Quality of the Drugs, muft accommes 
date bis ‘Prattife to the [cant Materia 
| Medicassof which alone be has the come 
| mand: Sowhen I write of Experimental 
| matters, tn places where I cannot have 
| workmen) nor Infiruments fit for my turity 
| Dmult-Le content to vary my Experiments 
accordingly,» and fute them to the accoma 
mudations I am confined to, mbich, though 
| : i y 
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it be an unwelcome Condstion, & made 
the le[s fotome, by aHope, thatthe Equt: 
‘table Readers will think zt tobe allthat a 
man t bound to dotn {uchcafes, to pro- 
cure the beft afsiftancesshe can, and.ma- 
nage thofe, be ts able to procure, to the be(h 
Advantage. | | 
And this I the vather.take notice of on | 
«, this occafion, that ingentous men might | 
\. not be too much difcouraged by rmagining, 
that, becaufe they leve 1a the Country, 
or upon other {cores cannot furns|b them: | 
felves with the beft Tnfiruments and ac- | 
‘commodations, nor injoy the afsiftance-of | 
the skilfulleft Artificers.3 they are etther 
Ungualifi'd for the. making of Expert-— 
ments and Obfervattons, or Superfeded | 
fromit, -For though infome cafes, where | | 
the mealures of things .muft be nicely de- 
termin'd, and principally.72 Obfervate- 
ons, whereon ettber Theorems or Hy- | 
pothefes about the, Proportions:.of | 
things ave to be grounded 'y very good Jnr 
(lruments ave exceeding ufefuljx.and 
fometimes necef] ary s. yet there avethour | 
fands of particulars, whofe knowledge | 
may be tnfirusfive to thofey that Are. or 
would be Naturalis, where no [uch Nex 
ety is vequifite, and where the méafur | 
: ring 
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ving things by Ouncesand Inches will 
ferve the turn, without determining 
them te Lines, and to Grains. And 
even incafes, where Exatt obfervatsons 
are (to fome purpofes ) Requtfite, thofe 
that are not [0, may be oftentimes very 
Ufeful, by affording Hints, by which others 
may be excited and afsi{ted to make thofe 
more accurate Trials, . And here let me 
take notice, that a Tool or. Inftrument ts 
not therefore tobe de{pifed, af tt be Proper 
enough to the Particular. ufe to which?tss 
applid, becaufe fome more Mechanscal 
bead or band, may propofe or make. ano- 
ther, thatisimore Arisficeally contrru'd, 
or more: Neat and Portable, or that well, 
alfo perform Other things, then that we are. 
(peaking of, For there is ava multeo 
tude of Phyfical Phenomena, wherers 
Mathematical exaknefs us wot weceff ary, 
and Obfervations about thefe, may be: 
well enough:made. by divers. Other ways, 
then bythe mot Artificial, that Can be 
devis dy.As though aufine Watch may, - 
have thefe Advantages, That st 1s 4. neae 
ter thing, ‘and more portable then an or- 
dinary Clock, that st-may be improv'd 
by the Addition of an Alayum,and that st. 
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Month, the Age of the Moon, the Tides, 
and dyrvers*other things, of which the 
Clock fhews not any; jet an Ordinary 
Clock may ferve to meafure an hour by, as 
well as this finer Engine; and fo maya 
Sun-Dyal, and many other Inftruments 
on divers occaftons, though tn other Cafes, 
and other Regards, they be far lefs coms 
modtous, then. either a Watch or Clock, 
_ Befides, thatin many cafes a skilful Naz 
_ turalift will by a vartety and collation of 

Experiments, make the fame di{covertes, 
and perform the fame things, for which 
others are wont to be beholding to Inftrue 
ments, and perbaps do many things with. 
out them, that bave never been done 
with them, eAnd fince Neceffity és 
proverbial allow'd to be the Mother of 
Inventions, even 22 Trade{men, and 
Vulgar beads, why {bould we doubt, but 
that the vich and inventive Intellett of a: 
Phzlofopher, may in cafes of neceftity turn. 
st felf, and contrive the things tt can dif~ 
. pofeof, entofo many differing forms, that 
at-will often make tts own Sagacity and In- 
duftry (upply the want of exaTools and 
Infirumenis, eAnd thefe Confiderations. 
that tend to keep ingenious «Men from 
Difponcency, 1 therefore think fit to Ins 
: — galtate, 
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culcate, becaufe the Common-wealth of 
Learmang would lofetoo many ufeful Obs 
fervations and Experiments, and the 
Hiftory of Nature would make too flow a 
Progrefs, if it were prefum a, that none 
but Geometers and Mechanitians fbould 
smploy themfelves about writing any part 
of that Hiftory, 

But toreturn tothofe Trials of our own, 
that occafioned this ( as I hope,Seafonable) 
Digre{sion, 1 was about to add, That as 
the acknowledgement I was making, that 
Some of the Trials were for want of Ac- 
commodations lefs Artificial then I could 
have defign'd or wifh'd them, touches not 
all, nor haply the greateft part of the fol- 
loning Experiments 5 fo ct need not des 
rogate from the Readers reliance on thofe 
which it does concern, ‘For though fome 
of them might have been more Artéfictally 
performed to the manner, yet they could 
not have been more Faithfully regiftred, 
as tothe Events, which though I-dare 
promife my felf, that moft Readers mill 

be induc'd to believe, upon the Confidera- 


. hy % % 
tions not long: fince intimated; Yet 1 ie ~ 
think it requtfite to give this intimation the Unface 


on this occafion, becaufe, that though 


I have * elfewhere largely manifefted to 
| c 3 what 


cesfulnefs 
of Experi- 
ment Se 
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© Freface 
what contingencies divers: Experiments 
ave liable, yet I bave found very few, 
whofeevents are fo fubjet to be varied, 
by flight and not eafily heeded circumftan- 
6eSy as feveral Experiments concerning 
Cold: Where ofteatimes the degree of 
that Qualsty, or the time during which 
tt continues appli’d, or the manner of 
Application, or the thickuefs, Jbape and 
bulk, Sic. of the veffels that contained 
the matter expos'd to zt, may bave a far 
greater tnfluence on the fuccefs, then thofe, 
thathave nottri’d, can eafily imagine, 
And tt increafes the difficulty, that thefe 
Experiments of ours being (very few ex 
cepted ) the only that ave yet-made. publick 
concerning Cold 5 we cannot focafily, ds 
in other cafes, free our {elves from the 
doubis, that may be fuggefted by.c: fferent 
events, by cimparing together feveral 
\Experements ofthe {ame krnwl, though to 
abviate this taconventente, aS far asd 
may, T have divers times in cafes, where 
the Experiments feem'd | ke. to, be thought 


| firange, or tobe difirulted, fet down fe. 
\, Weral Trials, of the [ame thing, that they 
wbaght mutually fupport and Coufirin one 


‘another, 


Of thofe ‘Contingent | operincas 
oa | about 



















about Cold, Iwas wewly-f peaking of, the 


Reaier may meet with an eminent Ex: 





ample ty the 2%. Title, where mention 18 
made of ihe difiering Effetts of Atr blown 
out of apain Bellows upon a weather-glafs : 
and.as for the {uf pition I there conclude 


with, (though I ye 


t doubt... wbether tt 


pillreach allthe Cafes. tuctdent to that 
Experiment’) Ihave fince been confirma 
in tty by finding, that by purpofely varying 
the temper of the Bellows themfelues, I 


could divers times 


confiderably vary the 


operations, which the winds, Llown out of 


x 


themin their differing ftates, bad upoa 


the Liquor inthe 
weather-gla[s\ -*. 
Oftius I expectto 
have: an. opportu- 


pity of fayzng more, 


and therefore (ball 
at prefent.add but 
thas one partscular, 
which may {uf fice~ 
ently juftafie mefor 
having fatd, ‘That 
Weather-glaffes F 


* Another remarkable inftance of 
the variable fuccefs of the Experi- 
ments of Cold, Ihave met with in 
an Experiment of the Learned 
Dr. Merrets, aboucthe congealing 
of cyl of Vitriol.' For though I ex- 
pos dthat Liquor in fmall veffels of 
differing fizes and fhapes, and even 
in flender plafs-Pipes, feal’d but at 
one end, ‘yer neither the Cold of 
the Air in frofty. nights,. that were 
extraordinarily fhatp, nor which is 
more, out frigorifick mixture office 
and Salt, would make the Experi- 
ment fucceed, notwithftanding that 
we tri’d ic with féveral parcels of 


Oy! of Vitriol. . Arid yet, that the, Learned Dogor by the 


help of rhe Air alone 


for he ufes not our frigorifick mix- 


ture) did bring that Liquor, either.to atrue conyelation, oF 


a coagulated fubftance, 


that look’d juft like fee, both fome 


eminent Virtuofi, and I my felf, who had the Curiofity to ex- 


amine it, can bear him witnefs. our 
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- Ltaughr, that fuch Trials fhould always 


our Sen{ories may give very differing Ins 


| formations about the Temperature of the 


Air turnd into wind, by being blown 
out of the (ame pair of Bellows, For bas 
ving takentwo Hermetically feald wea: 
ther-glaffes furni{bed with highly restified 
Spirit of Wine, and purpofely made for 
iny Experiments, by a perfox eminently 
aexterous in making {uch Inftruments, 
andbaving lukewife provided a large pair 
of Bellows, I found, that by blowing 20, 
blafts at atime on the Ball of one of them, 
though ihe Pipe were not only lender, but 
ofan unufual length, amounting to about 


_ 39. Lnches, yet the Liquor did not [enfie 
“bl fabfide any more then rife, And in 


the other Weather-glafs, whofe Pipe was 
lefs loxg, but whofe Ball was purpofely 
made far greater to Le the futer for {hort 
and nice Experiments, we found more 


then once, and (that as well in the cold 


Air, asin a clofe Room.) that the wind 
that was blown in divers blajts out of the 


Bellows, agatnft the lower part of the T= 
| flrament, did not only make the Spirct of 


Winefubfide, but did make it mantfeftly, 
though but very little, afcend, And °tis 
wot necel]ary, for the making good of what 


fucceed 














































YVOUCTOTY, 


f{ucceed juft asthefe did, fince it may fuf- 


fice to prove what 1 pretended, that a 
good feald weather-glafs did divers 
times difcover the wind to be rather 
warm, then cold, when upon Trial ( then 
purpofely made) st felt not only manife(tly, 
but con[iderably cold, both toa By-ftand- 
ers Hand, and to my own Hand and 
Face, though my hand, that was blown 
upon, were immediately before more then 
ordinarily cold, | 

endl fhall here add, That judging 
it fitto make further Trial, with an uns 
feald weather-glafs, I made one, that 
wasin fome regards preferable to thofe 
mentioned 1n the fecond Preliminary Dif- 
courfe, by making the Bubble large, and 
the Cylindrical Pipe fo proportion'd to it, 
that tnflead of a Drop of water, a Pillar 
about an Inch long of that Liquor was 


kept fufpended, and play'd as well confpis 


cuoufly as nimbly up and down in the 
Pipe. And having faftued this Inftru- 
ment in an erefied Pofture, with the 
Spherical pavt uppermoft, tothe infide of 
a Window, by blowing upox the Ball with 
the Bellows above. mentioned, which had 
lain fome hours not very far from. the 
Chimney-corner, ( but without feeming to 
Pitt. 7 be 


ee ee Perce % 
be fenjiblywarm’d by the neighbourhood of | j 
the fire ) avery few blafts made the fapen: | 
ded water. hafttly [ubjide, ( and thereby 
witne[s the Expanfion, and {othe warmth 
of the tucluded: Air) and upon my ceafing 
to blow, the (ame water would reafcend in 
the Pipe, and that, though I flood nearat 
tomatch it, (which fhows, that the for- 
mer Depre{sion was not caufed by the ap- 
proach of my warm Body) and this I did 
more then once, both alone and before 
witnels, notwithftanding that the eAtr 
blown at the {ame time out of the fame Bels 
lows upon our-band and face feem'd cook 
enough, But fearing to ta/ift any longer 
on'this matter 1n a Preface, l think1t now 
uufeafonable to add, That as fome con- 
tingent Experiments tn {ubfequent Trials 
may F ail oftuer, fo otber'may perchance 
Succeed oftner then 2s expetted:  eAs I 
have fometimes obferved in the figures; 
that appear tn the Ice made’ of fome Lin 
guors, that abound wtth Volatele, - Urs- 
ous; or with certasn other Salts, Bat to 
fay a word in geneval of Experiments; 
whofe fuccefs is not always uniform; As 
a Magnetick Needle; though 2 do not 
always precifely re{pect the Poles, but both 
declines fometimes Ealtward, and fome- 
times 
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times Welkward,and varies that Decli: 
pation uncertarnly as to us, does never- 
thele[s fo far. ve{pedt the North as tx 
fpight of its Varsations to. be an Excel 
lent guide to Navigators «So. there are 
contingent Experiments, whofe. Events, 
though they fometimes Vary, are {eldom 
very exorbitant, Lut for the mofi part are 
xegular enough to afford Philofophers very 
ufeful Informations and Directions. 
<oulf at be demanded, why tn the 155 
£3,404 19, Settions I have tuferted fa 
many Quotations out of {¢ everal eAuthors, 
and how that agrees with what I have 
fad not far from: the beginning of this 
Prefacevof the uncultivatedne[s of the (ub- 
yeh Ihave adventured ou > I anfwer, 
“That what Ihave done crofles not what I 
havefaid, For my complaint was, That 
there has been very little, efpectally. of 
vany. moment, delivered concerning. Cold 
by Clafsick Authors, and that even other 
learned Writers; who have bad occafion to 
{ay fomething purpofely of Cold, have 
handled it exc0eeding Fejunely 5 but. thes 
hiaders not, bytthatifa Man will take 
the Pains.to feck out, and. enquire of 
Travellers, and has the curiofity and op- 
portunity to confult Voyages and Naviga- 
: ae | 1107S, 
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trons, he may among a multitade of other | 
things, that have nothing to do with Cold; | 
meet with [ome few that concern that (ub- 
jet: And yet the eAuthors that delver_ | 

fuch particulars, cas no more properly be | 
faidto have written profeffedly of Cold,then 
of Botamcks, gr Zoology,or Meteors, or 
Crvil Philofophy, becaufe in the {ame 
Joureal they mention a great froft, or a 
great fnow, as chancing to happen on 
fuch aday, with as little particular defigu 
as they mention a Storm, or a Whale, or 
a Bear, or the manners of an Indian 
people, This Confideration being pre» 
mis d, “twill not be difficult te return an 
Anfwer to the former part of the Queftion 
lately propos’d, For the unfrequency of 
my Quotations in moft of the Seétions of 
the following Hiftory, will, F pre{ume, [uf 
fictently perfwade- the Reader, that ¥ 
would not needlefly imploy fo many of 
them in the three SeGions, that ave nama 
inthe Queftion, But the writers of Phy- 


fucks being, for ought I know, filent as to 


the particulars Ihave tran{erib’d out of 
other Writers, and the\Obfervations be- 
ang [uch as I could not my {elf make in thes 
Temperate Climate; Imuft either make 


fe 
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Introductory, 
ufe of other mens Teftimonies, or leave 


_ fome of the Remarkableft Phenomena of 
| Cold unmention*d, And they that foall 
— tryhow much pains it mill coft them, to 
- range among Books, which many of them 
- contain little but. melancholly Acounts of 


forms and diftreffes, and Ice, and Bears, 
and Foxes, to cull out bere and therea 


| palfage fit to make a part of fuch a Colle- 


Eon as they may bere meet with, will 


|‘ pofstbly rather thank, then blame me for 
| having, to gratifie my Readers, given my 


felf(o laborious and unpleafant an enter- 


 tatament. And I was the rather content 
to enlarge a little on the foremention'’d 


occafions, not only becaufe 1 was. unwil- 


| ling to be ingag’d more then once info 
| troublefome an Imployment, but ( and 
i. | that cheefly ) Lecaufe moft of the particu- 
1 | bars, Mave colletted out of Navigators, 
| are afforded me by the Voyages .of our 


om Countr)-men, who having written 


. | only in Englifb,.an Account of what 
their Relations contain of moft material 
| concerning Cold, will probably be wel- 
. | come, as well. as new to the curious of 
| other Countries, who cannot. anderftand, 
he | 


thetr Books, divers of which having been, 
Wit an ee 
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long out of Print, are fo hard to be pro- 
curd, even here in England, thats 
doubt not but thefe Extratts of them well 
be acceptable, even to divers of the Vir- 
tuoli of our'own Nation, efpectaly fince 
Ihave been careful to alledge moft of the 
Teltimontes. in the writers own words, 
though they are not always the beft, where- 
in the things he delrvers might be exs 
prefs d, And this courfe I the rather 
took, that I might do what I think very. 
ufeful tobe done by all wrsters of Natural | 
Hiftory, who would do well to ditinguifh. 
more carefully, then betberto many ba've 
done betwixt the matters of fatt,they delte 
ver as upon their own knowledge,and thofe 
which they have but upor truft from others. 
I know it would be more acceptable to moft 
Readers, if I were lefs puntual and 
(crupulous in my Quotations, 20° being 
by many atcomted a more Gentile and 
Mafterly way of wreting, to ctte others 
but (eldom,; and then toname only the Au- 
thors, 0 mention what they fay tn‘ the 
words of Him,: that Cites, not Theirs, that 
are Cited,’ ~And there are fome Writers 
of (uch known Diligente ‘and Veractty, 
as to be fafely irae; ‘and fome Cafes 

— 0 herein 





Introdudory, 
wherein I do notdiflike, but comply with 
this Cuftom ( after having fir(t-confulted 
my Author tole Mafter of bis trae and 
genuine fenfe,) but in, matters Hiftert- 
cal, and whereon Philofophical and Im- 
portant Truths are tobe builty 1 fbould 
think my felf bebolden.to a Writer, for 
fetting them down tn {uch a\way, as that 
J may fatisfie my felf, that the Teftimoiny 
7s faithfully reported. In-ovder to whith 
at will be fometimes very ufeful to be en- 
abledto vepair to the Original wituels, 
and, if need be, furvey there the context 
of the alledged paffage. . For I mult bere 
advertife the Reader, that.tn matters of 
any moment, tis not from every Writer, 
that I dave trufi the Quotations he makes 
of the paffages of other, Authors, in bis 
Own words, not Theirs: For upon coms 
paving very many Quotations, I have 
found, that, oftentimes.there is.no fuch 
thing, as 4s\ pretendéed.to be really. mek 
within the. place. referved..to s and eveu 
when, neither the Books nov Chapters: nor 
Page are i hap A have too frequeni~ 
Ly found, that the Alledgers of :Teftjma« 
‘Biess, do, ether: through. Iiadvertency, 
mifapprebend, or mtfvectte : the fenfe vf 
ee bhe 
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the Author they quote, or out of Defign 
make bim fpeak, that which may comply 
with their purpofe, whether zt were hi 
own fenfe-or no: and by their Indefinite 
citations make tt too troublefome and déf- 
ficult awork, for the Reader to find out, 
whether they have impofed upon him or 
not. But thts only by the by, to return 
therefore to the paffages we were [peaking 
of, in the 15518 ,and19. Settons, I 
foall now add, that having tn the begin: 
ning of the XIX, Title of the rnfucng 
Hiftory zt (elf rendered an Account of my 
not [crupling to infert fome flrange Re+ 
lations concerning Cold, zt will not be 
requifiteto mention here, what the Reader 
‘will meet with there, And I fearce 
doubt but he willexcufe fuch paffages, if 
he confider, That as I could not omtt 
them without leaving out fome of the 
eminenteft Phenomena of Cold, fo be. 
ing unable to examine them here 12 Eng- 
land, all I-coulddo, was, to, report them 
faithfully, and mention only fuch as were 
either affirmed by Eye witneffes (as the 
moft, I have tnferted, are ) or, at leat res 
commended by credible Teftimony, wheres 
of we floall fay more by and by 5° To ae 
cor ors 
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introductory. 






fort of Narratives, I know not whether 
I may refer That, (which yet for its 
flrangene{s may deferve a tranfient men- 
tion, ) came awhtle fince to my ears of an 
Englifh man, who related to a2 emtuent 
Virmolo of our acquasntance, That 4 
Dutch cMafter of a Ship, returning 
from the Northern Countries, very fo- 
lemnly affirm’d, being therein feconded 
by one of his Country-men, and offered to 


produce bis Fournal for proof, That zn- 
deavouring to fail. Northwards as far as 


be could, he came within le{s then a de- 
gree of the Polezt(elf, and found the Sea 


open, andthe cold very tolerable, 


But 


| to.return towhat we were faying, Lefore 
this odd Relation diverted ws, L didnot 
only decling the mention of divers things, 
with which I fear many writers would 
| have adorned a Hiftory of Cold, but even 


of thofe that I my felf have inferted, I 


familiar effeds of the Cold we bave 
f ; ye ; d = at 


| wouldhave left out divers, were tt not, 
| that many of the Relations, that may ap- 
| pear {o wondlerful, (eem not to me to be re- 
| pugnant to the nature of thrngs, bat on- 
| by fuppofe a far greater degree of 
| then we bavetn thefe parts, and yet the 


Cold, 


here, 
would 
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The Preface 

would perbaps be looked on as tncredcble, 
by one that were born and bred in the 
Kingdom of Congo, where.Odoardus 
Lopes, who lived long there, znforms 
us, that Ice, that is water made fo- 
lid, és fo unknown avartty, that it would — 
there be valued as much a fomuch Gold, — 
Anda Learned Phyfician; that livedin 
Jamaica, being asked how far he found — 
the Temperature of that Country to be leke 
that of Congo, anfwered me, That tn 
that Ifland be obferved not all the winter 
long, either Froft or Snow: And yet 
here it will nor be anfeafonable tofay a 
word or two of the three Principal Au- 
thors, from whom moft of our ftrange re- 
lations we ave confidering ave tran{crt- 
bed, 


The firft is Gerat de Veer, who 
writ the Voyage of the Hollanders to 
Nova Zembla, 4 Book fo eminent 22: | 
its kind, that it may feem a waftengof. | 


time to fet down a Charatter of 25 ands) f, 


therefore I {hall only adbvertife the Rea», | 
der of two things, the ones. Thatythe' 


Dutch didindeed make three confecuteves | ; 


Voyagesto Nova Lembla, bar that the’ 
. third 







































Introducory. 
third being that tn which they wintered, 
there moft of the pavitculars ave to be 
underflood. of that, The otber thing ts, 
that having loftthe. Tranflation that. was 
made of thofe Voyages out, of Dutch zato 
Bnglifh .(. publifbed ia Book by 
themfelves ) without being able to procure 
another, I was obliged td have the ctta- 
ttons.tranferibed, as 1 found them ex- 
tantin that faithfulCollettzen of Voyages 
compiled ty Purchas, mbo feems ¢y the 
Style to have as to the Book we are {peak- 
ing of ) only plat'd the part of an Luterr 
preter, And bere twill-be {eafonable to 
add, that whereas that. excellent Callette- 
on confifts of feveral diten Tomes. or 
Volumes, the many Quotatzons to be met 
with inthe Margent. of our. Hiftory 
under the name of Purchas, are tobe 
under fteod, (unlefsthe contrary be ¢ntiq 
mated ) to belong to the third Part of bts... 
Pilgrim, where the Dutch avd : otber 
Voyagesinto Northern Countrees are to be 
fe ound, r 


The next Book 1 intended to MENtLONy 
# Olaus Magnus's: Hiffory iof the Nor- 
thera Nations, And though this Author 
en a2 és 
























~The ‘Preface 

$5 of Very [ufpetted Credit, and delzvers 

{ome things upos hear-fay, which, they 

are kinder tobimthen I, that ave pleafsd 

‘tobelerve for which veafon I do but 

very {pavingly make ufe of hw Hiflory, 

yet confidering, that be was Archbifbop 

‘of Upiale zz Sweden, and appears to 

have more Learning, then many that 

never read his Books,zmagine; I thought 

T might Now and Then, make: ufe of btw 

Teflimony, tn matters wheretn he esther 

profefjes hemfelf to [peak upon bis own 

knowledge, or delivers but {uch things 

‘as being conjiftent with the Laws of Na- 

ture appear Improbable, only, becaufe of 

the Intenfe Cold thatthey {uppofe ; whzch 

I the rather fay; becaufe be brmfelf fome- 

where (peaking of the Cold, that by the 

Laws of Nature:rezgns 1m the North, 

Lib.t. Ti fubjoyns this Paljage ; Sub quo quia 

frig. Afpe- Nats, © & verfatus {um etiam circa 

ritatey elevationem graduum Poli. Ardtici 

Pag. 8 6.-arbitroreme — pofle hoc, & mul- 

tis fequentibus Capitulis, nonnihil 

Ceteris vaga opinione {cribentibus 

clarius .demonftrare, ° quam vehe- 

mens & shorrendum: fit villic  ‘fri- 
gus. ia 
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Introductory. 


Andy ‘though perchance few Readers 
will percetveit, Ihave been [0 Severe tn 
rejetting vot only Relations, but even Au- 
thors otherwife not Obfcure, that, bow 
much foever I forefaw my fe crupuloufnefs 
might impavert{b, my. Hiftory, yet there 
ave. fome\ whole Treatifes. about Cold 
Countries, whence I hawe (bunnd to bor- 
vow any one Authority, becanfe I per- 
ceiv d-the sAutbors had not. obferved the 
things they recount themfelves, and were 
too eajie in believing others. 


‘The third writer I meant to take no- 
tice of y4s Captarn James, a-Perfon from 
whofe Fournal.I have borrowed more obs 
fervations, then from thofe, of any other 
Sed-man, not, only, becaufe bs Book [up- 
plied me with them, and becaufe ut 
fomewhat foarce, and notto be met with 
in Purchas’s Tomes, ( having been 
written [ome years after they were fint{h- 
ed) but becdufe this. Gentleman was 
much commended to me, both by fome 
Friends.of mine, who were well acquatnte 
ed with.bim, and by.the Efteem that 
3\sn7 d 3 competent 
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The Preface 
competent Fudges appear to have made 
ofbim, For having been; not onlyim- 
ployed by the Tnqusfittve Merchants of 
Briftol,to difcover aNorthweft paflage 
énto the South Sea, bat defigned for fo 
difficult a work by (0 judictousa Princes 
the late Kine, and having at buvre- 
turd publifbed lis Voyages by bis Maje- 
flies commana , as by thefe cercumflances, 
though wot by thefe only, this Gentlemans 
Relations may well be veprefentedto ws; 


aS likely to deferve our con fideratton and 


Credit: So by bis breeding tn the Unt- 
verity, and his acquaintance with the 


Atathemaricks; be was enabled to make 


far Letter ale then ‘an ordinary Seaman 
would have done, of the opportunzty be 
bad to obferve the Phenomena ‘of Cold, 
by being forced to Winter, sna “place 
where he endured little (if at ally lefs 
extremity of Cold, then thatof Nova 
Zembla. | . PAB NOTY | 


SING} : 


- 


I prefume “twill eafilybe taken potice 


of, That inthe following Hiftory I have 


declined ‘the Afferting of any particular 


Flypothefis, concerning she’ Adequate 














































































introductory. 

caufe of Cold, Not but that I may have 
long had Conjettures about that matter, 
as well as. other men, but I was willing 
to referve to my felf an Iative Liberty of 
declaring what Opinion 1 moft inclined 
to, tillthe Hiftortcal part bezng finifbed, 
I may have the better opportuntty to Sure 
vey and Compare the Phenomena 5 and 
the leifure,( which I cannot promife my 
felfin bafte, ) of calmly confidering what 
Theory may beft agree with them: efpe- 
cially fince I freely acknowledge, That I 
found the framing of an wniverf{al and 
unexceptionable Wypothefis of Cold, to 
be a work of greater difficalty, then eve- 
ry Body wouldimagines &] pectally to mes 
to whom. fome Experiments, pur pofely 
made have (uggelted a puxling Difficulty, 
which tis like that Philofophers have 
not yet thought of. And whatever Ap- 
plaufe is wont tn this Age to attend a 
forwardne[s to. affert Hypotheles, yet 
though Faine were defs to be fought then 
Truth this will not much move me, 
while} I obferve, T hat» Hy pothefes 
baftily pitch'd upon, do feldom keep 
their Reputation long; and dryers of 

d them 
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them that are highly Applauded at the 


fir{t, come after a while to be Forfaken 
even by thofe that devifed them, 


As for the Title of the following Book, 
J call the Experiments new, becaufe ti 
deed, if I miftake not, nine parts of ten 
Cxot to fay nineteen of twenty ) are fa, 
But though a 150, or 200, Experiments 
of that kizd, befides, Colleézons from 
Travellers, and Bocks that. do not pro- 


Seffedly treat of Coldymay, Ipre{ume, allom 
me tohave begun the natural Hiftory of 


Cold; yet inthe very Title Page I think 
fitto intimate, that I look. upon what J 
have done but as a Beginning, For 
ihough (ome very noted Nirtuofi have 
been pleafed tofeem furprized, to fee 
what fo barren and uncultivated a fubs 
ject has been brought to afford this Trea 
tife; yet I look upon thefeas things, 
that do rather Promife then Prefent a 
Harveft, and but as fome early Sheaves 
of that Crop, which mens future Induftry 
willreap froma fubjett, that is indeed 
‘Barren, but not Unimprovable, For I 


fee wot why at fbould not bold in the 


Hiftory 
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ntroductorys 


| Hiftory of Cold, as well as in many other 


attempts ; That the greate(t Difficulties 
are wont tobe met with at the Beginning, 
and thofe betag once {urmounted, the 
Progrefs becomes far more Eafie. 
And asthe Magnetiuk.. Needle, 
though it potnt direttly but at the North 
and South, does yet difcouer to the Sed- 
man the Eaft and Weft, and all the other 
points-of, the, Compafs s So there are dt- 
vers Experiments , which though they 
do primarily and Direétly teach us but a 
Notion or. two, may yet afsift ws to dif- 
cover with cafe many other Truths , to 
which they feem’d not at firft fight, to 
afford us. a Direétion,. So that 
What is here already done, fuch as zt 2s, 
partly by Hinting various Inquiries about 
Cold, and partly by Saggefling ways 
not formerly pratifed of making further 


“Experiments, may pofsibly make tt 


| more eafie for others to Add to thefe a 


number, far exceeding . that, which they 
will bere meet with, then it would have 
been without [uch afsiftances, ( which I 
‘bad not) to contribute to the Hiftory of 
Cold, even fuch, a flock as Z hare 
: SER EES INE ff 
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| ‘The Pretacte’ 
begun it with, ° Andthis Tthe vather in- 
cline'to think, becaufe I find,- that when 
once a Man tn the right way of making 
Inquiries tanto’ fuch fubjetts, ° Expert 
ments and Notions will reczprocally dt 
re#to one another 5 and fuggelt fo many 
things tohim, that ‘if I were. now to be- 
gintpa work yearn, andhad Cold, and 
filly fhap’d Glaffes , \ and: Inftruments, 
with other Accommodations at command, 
there are divers parts, om which my Inz 
largements would not perchance be much 
‘Tifertour to what Already extant there, 
‘if they did not much Exceed tt. But be- 
‘fides That, I have other work enough, 
‘and that of a qutte other Nature upon 
my bands 5. the Trath ,. that I am 
plainly Tired with wraing on this fubjett, 
having wever handled any part of Natu- 
yal Phtlofophy, that was fo Troublefome, 
and full of Hardjbips, ‘as this has pro- 
‘ued; efpectally ‘becaufe, that not only 
‘the Experiments being New, and ma- 
wy of them fubjes to mifcarriages, | re- 
gers to be almoft conftantly watched, 
but being unable to produce or intend 
Cold.as we can do’ Heat, be ini 
. te 




































Introductory. 
| the Experiments that concern Congela- 
| tiom'y with as little difficulty, as we 
| candothofe, that, belong to drvers other 
| fubjects 5 1 was fainto Waitfor , and 
| make Ufe of aFit of frofty weather (which 
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bas very long been a ravity.) as follict- 
roufly as Pilots watch for, — and emprove 
aWwind, 


Ez 


LD. Zt:vemuins now, that I give 
fome account, why I fuffer [0 Unfint)bed 
apiece, as L acknowledge thts to be, 
bo come forth at thw time, . And I con- 
fefsy>. that if 2 bad not preferred the 
gratifying the Curious, ‘before the ad- 
‘vantages of my. own Reputation, 1 
flowld have kept this Book 1 my bands 
fome winters: longer ,  thab-It might 
come forth, borb more rich, \ and lefs 
unpoli{bed, But how great a power my 

Friends bave' with me in Such cafes, 
the ‘Reader may eafily guefs by the Pre 
anmblehe will find prefined to the firft 
Title of the enfaing Hifor),° For ty 
the Dateof that, be will {ee;bow ‘early my 
Papers aboutCold were ‘to pave been 
Any com- 
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e Preface 
communicated, nor was I any thing 
wear fo much befriended, . as I expett= | 
ed, by. thofe tater pofing. Accidentss | 
that have for above a year and a half, || 
kept thofe Papers lying by me, For. the 
thennext, avd now laft winter pros } 
ved foftrangely Adild,. .as to be altoge- 
ther Unfavourable tofuch a work asIhad 
defignd, wherefore finding, that De- 
lays haddone meno more fervice, and | 
pref'd Ly. the follicitattons of divers | 
Virtuoli from. feveral parts, Lrefal~ 
ved, that. I would fuf{pend till another 
opportunity, , the. drawing together. of . 
what I had Obfervedoy Colleéed,. touche 
ing the Regions of the Atr, and fome of 
the chief ypotheles, that are. contra 
verted about Cold, with what other loofe 
Papers, touching that Quality, 1 not could 
fo.readely difpatch to thePrefs; and would 
got with-bold. from the Curious what afsis 
flance my Colleésons could afford them, to 
make ufe of this, winter to profecuteExperte 
ments of Gold, And remembring how favos 
rable ay entertainment my former Endea- 
Vours to gratifie Ingentous\ Men, had 
found among. thems J took. a. Cour{e, 

! ; wherein 
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ti) wherein 1 was;more likely sto obtain 
‘| Thanks then Praifes,. and: chofe. rather 
toadventure on the Equity and Favour of 


the Reader, for the Pardon of thofe faults 
and Imperfettions, that ave imputable to 
Haft, then to deny him the opportunity of 
this Cold feafon, wherein to Examine the 


| Truth,and supply the Defictenctes of what 


Thaddelivered, And.thisI the rather 
did,..both becaufe I. was defirousto Quit 
thts [ubjest,. for another from which it bad 
diverted me; and for which Ihave more 
Value and Kisdne{s, and becaufe,that as 
a tender Confletutson. of Body kept me, 
while(t I was writing the following. Hifto- 
ry, from adventuring upon fome Trials, 
that might ( probably) have tnrich dit ; 
fo the Continuance. of the {ame difadvanz 
tages, together with other inopportune 
Diftempers fuperadded to them, do not 
permit me to Know, whether, andhow 
far I fball be able to Profecute the work I 
have begun; and do oftentimes reduce 
me to be more concern’d to Shun the Effeds 
of Cold, then Obferve the Phenomena of 
It, And indeed, whether thofe prove 
true Prophets or no, that affure me I 
: had 
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The Preface, ¢vc. 
floall lofe no reputation by this Hiftory ( as 
tncompleat as zt comes forth, ) I think; af 
Ingenious Men knew, how much Trouble — 
and Exerci{e of my pateence ct.has colt me, 
they would, peradventure, vouchf{afeme 
fome of thetr thanks, af not for what I 
have done, yet for what I have fuffer’d — 
for their fakes, ( and would {carce bave 
undergone upon any Inferior account 
whatfoever 3) it being, though \a-lefs 
Noble, yet no le[s Troublefome an Imploy- 
ment, to Dig in Mines of Copper, then 
in thofe of Gold: and Men. being often- 
times obliged to Suffer as much wet ‘and 
Cold, and Dive as deep, to fetch up 


Sponges, asto fetch up Pearls, 


Errata. 





























Age §. line 17. read, that innot nice, for, that 

even in nice, p. 46. J. 8.7. effected, p. 48.1. 
16. dele and; together with (_), p. 82.1. 28. 7. 28. 
chapter, p.178.1.9- dele which, p. 266.1. 22. 
y. irdid rife four inches, p. 292. 1.6. r. that ftood 
on the ice, p. 302./. 9.7. three, for, thee, p. 380. 
L. to. 7. cemented by intercepted and then frozen 
water, inftead of congealed by cold water, p. 488. 


]. 11. 7. $2. degr, $2. min. 
In the Appendix of Dr. Merret, pag. 35. lin. 35, 
read, upon thefe mixtures, net in, 
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The Contents of the Experie- 
mental Hiftory of * 


Cold, 
Title I. 
Xperiments touching Bodzes capable 
EL, of Freezing others. pag, 108; 
Title II, 


Experiments and Obfervations touche 


| tng Bodtes Ciere to be Frozen, p.13 3. 


itle III, | 
Experiments touching Bodies, Indi{po[~ 
Sit p. 140, 
Title IV. 


Experiments and Obfervations touch» | 


| ing the degrees of Cold iz feveral Bodtes. 


149. 
Title V, 7 
Experiments touching the Tendency of 
Cold, upwards or downwards, P, 173s 
Title V I. 
. Experimentsand Obfervations touch- 


| ang the Prefervation and Deftruttion of 
€ 


( Eggs, 
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( Eggs, Aples, and other ) Bodies by 
cold, : pi 1844 
Title Vit. 
Experiments touching the Expanjton of 
Water and Agdeons Liguors iy Frecetve. 
. 23%, 
“Fitle VITT, 

Experiments touching the Contrattion 

of Liquors by Cold, Dp. 237. 
_ _ ite FX, 

Experiments te Confort, touching’ the 
Bubbles, from which.the Levity of Ice t 
fappofed to proceed, p. 245. 

Tide Kye Soareng 

Experiments about the wafurs ‘of the 

Ex panfion and the Contraction of Liquors 


4 Cold, Pp. sige 


Title XI; 
Experiments touching. the Ex panfive 
force of Freeaeng water, °°" pi 296. 
m Title X PI | 
Experiments touching a new Way of | 
eftimazing the Expanfive force of Conge- | 
lation, and of biebly tikiate: WE Atv 
without Engénes, snk p. 382, 
‘Title XT, 

Experiments aid Obfervatians\touch- 
jg g the Sphere of Ativiry of Cold, p.328. 
- Title 
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dium’s, through which Cold may be diffu- 
i} fea. : Ps 345 
a | Title XV. 
| Experiments and Obfervations touch= 
ang Ice. 364, 
me : Title X VI. a 
|. Experiments and Obfervations touch- 
| zng the duration of Ice and Snow, and the 
ip deltroying of them by the Arr, and feveral 
ht Lrguors, p. 396. 
5 Title X VII. 
| Confiderations and Ex pertments touche 
|) ingthe Primum Frigidum, p.412. 
ars Title X VIII, 
{| _ Experiments and Obfervattons touch- 
| ing the Coldnefs and Temperature of the 
ul) Alar. p. 464. 
64 Title XIX. : 
I Of the flrange Effeéts of C old, Pp. 52% 
ri Title X X. 
a Experiments touching the weight of Bo- 
| dies Frozen and unfrozen, P. $50- 
iF Title X XI. | 
| Promifcuous Expertmeuts aud Obfer- 
ell Vattons concerning Cold, P5775: 
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Title XIV. 
Experiments touching differing Me- 
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And 


THOUGHTS.: 


The I. Difcourle, 


Propofing the L. Paradox, 
Vix, 


That not only our Senfes; but 


common Weather-glaffes, may 
uif-inforwe us about Cold, 


age T may to moft men ap- 


peara work of needleis 
Curiolity, or fupertiu- 


ag ous diligence,to examine 


| wureee * follicitoufly, 
Citerio: Of way of eftimate the 


bys what 


Coldnefs of Bodies, and thé degrees 
of it areto be judg’d, Since Coldnefs 
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being 
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(a) 
being a Tactile Quality, it feems im- 
pertinent to feck ior any orher judges 
of It then the Organs of that fente, 


whofe proper obje@ it is, And ac- | 


cordingly, thofe great Philofophers, 
Democritus, Epicurus, Ariffotle, ( and 
till of late) all others both Ancient 
and Modern feem to have contented 
them {elves in the matter with the Re- 
ports of their Senfories. 

But this notwithftanding, fince we 
can{carce imploy too much care and 
diligence in the Examining of thofe 
Touchftones, which we are to Exa- 
mine many other things by, ‘perhaps 
it will be neither unfeafonable nor 
ufelefs to premife fomething touching 
this Subject. Metbelc 

For though itbe true, that’ Cold in 
its primary and moft Obvious: Noti- 
on be a thing relative to our Organs 
of Feeling, yet fince it has alfo‘no- 


table Operations on divers other Bo- | 


fo 


dies befides ours ; And fince fome of | 


them feem more fenfible of its chan- 
ges, and others are lefs uncertainly 
affected by them, it would be Expe- 
dient to take in the Effe&s of Cold 
upon other Bodies, in the Eftimates 
ipa hater we 
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we make of the degrees of it, 
Andto make this appear the more 
reafonable, I fhall not {cruple to pro- 
pofe the following Paradox, namely, 
That our Senfories either alone, or af- 
filted by Common. Weather-glaffes 
arenot roo confidently tobe relied on 
in the judging of the :degrees of 
old. 
- To make this Paradox. Plaufible 
( which.is almoft as much as I here 
pretend to.) I fhall reprefent in the 
firft, place, that. the.,account, upon 
which we.are wont to, Judge..a Body 
to be Cold, feems.to be, that. we 
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C4) 
out, of thecold= Air difpofe them- 
felves to gos into the Hot Baths, but 
are thought cold ;and chilling to the 
fame perions when they return thi- 
ther.out,of much ‘warmer places ; 
which need notbe wondred at, {ince 
thofe, that;come, out of (the cold 
Air, find that. of the. moderately 
warm Room more agitated, then the 
cold: Ambientwould foffer the Bxter- 
nab Parts-of their Bodies tobe, where 
asthe fame warm Aur, haying yet a 
lefs agitation. then that in. which the 
hoxter. parts.of the Bath dad. put the 
fenfitive parts of the, Bathers, Bodies, 
mufk feem cold and chilling to Thém. 
But “tis not only in fuch cafes as this, 


7 wherein Men can {fcarce avoid taking, 


notice of a manifeft. change in them- 
felves, that hefe miftaken Reports 
ofiour fenfés may: have:place, « For 
oft-times. we are impos. upon by 
more fecret changes in the difpofition 
ofour Senfories, when’ there needs 
fomething of attention: and of Rea- 
foning, if not of Philofophy: t6 make, 
us awareofthem. For beingaptto 
take it forgramedthatour Temper is: 
the fame; Whenthere sno very mas) 
nifeft 
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C5) 
nifeft caufewhy it dhould be chang’ds 
we often impute that to Objects, 
whereof the Caufe is in our felves; 
and if this changevin Yours felves’ be 
wrought by unfulpected Agents,or by 
infenfible degrees; we do not éafily 
take/notice of it, ‘Thus’ though in 
Summer divers Cellats,’ that are:not 
deep, are perhaps no colder then'the 
External | Air “was, ‘(when it was 


 judg.d bur Temperate, ) in VVinter 


or the Spring; yet ic will feem very 
Cold to us that bring into it Bodies 
heated bythe Summer Sun, and ac- 


| cuftomed to a warmer Air; nay 


cold does fo much depend upon the 
degree of Agitation in the parts of the 
Obje&in reference to the Sentient, 
that even when we may think the Sen- 
fory unaleer’d,it may judge an Obje& 
tohave a degree of Coldnefs which 
indeed it hath not ;- as I remember, 
that to fatisfie fome Friends, that “tis 
not every Wind which feels cold 
tous, thatis really more Cold, then 
the ftill’ Air, I “have fometimes 
fhewen, that'even in nice WVeather- 
glafies Air blown out of a) pair of 


Bellows does not appear to have ac- 


B 3 quired 





























































C5) 
quired any Coldnefs: by being turn’d 
into Wind, though if it were blown 
again{t the hands or face, it would — 
produce anew and manifeft fenfe of 
Cold; of which the reafon {eemsto 
be; That though the Organ in general 
feems not toibe alter’d, yer the Wind 
by reafon of its Motion, is able not 
only to drive’ away the parts of the 
Air ‘contiguous to the hand,°or face; 
and the warm {teams of the»Body -| 
whichtemper‘d its Coldnefs ; but«to 
pierce deeper then the calm>oAir is — 
wont to do into the poresyof'the skin, 
where by comparifon to the more in- 
ward and horter partsof the! Senfory 
it muft needs appear lef{s agitated and 
confequently colder, 

Befides, that fometimes »we may 
meet with certain Steams in the Air 
that have in reference to the Blood 
and Spirits of humane Bodies (though 
not perhaps to divers other Liquors ) 
a certain hidden power of chilling, 
as Opium, evn in outward applicatis _| 
ons ( for infuch ways I have known 
a great Chirurgion much ufe it and 
highly extol it) ftrikes a Coldnefs in- 
to the Body by the fubtile ch 

) that 

















































| thdt infinuate themielves at the pores 
of the Skin; and’ perhaps too, that 
- Eoldnefsiis afcrib’'a to External Bo- 
dies, which is produc'd in us by fome 
| Frigorifick Vapour, or other di- 


- Air, 


{temper ; which being too flight to 
be taken notice ofasa dileale, may 


_ yetbe of Kin to thole Agents, that 
_ produce what Phyficians call horrors 
and Rigors at the beginning of Feaz 


oD 


vers, and {ome other diftempers 5 or 
| produce that ftrange and untvertal 
- Goldnefs of the external pares, which 


is frequently enough obferv'd among 
other Symptomes in Hyfterical Woz 
men. Moreover, Bodies may. often 


_ appear colder to usthen toa Wea- 
| ther-glafs, becaufe our Senfories are 
) more affected by the denfity and Pe- 
} nettancy of the partts, This may 
) feem’fomewhat ftrange, but being 
| futable enough tofome of my Cons 


jeGtures abour Cold, I have often 


) made Teryals with very nice Wea- 
) ther-glaffes, that have aflurd me; 
_ thar (at leaft oft-times ) when wa- 


ter feems to be cold enough to out 


| touch, it appears not to be colder to 


the Weather-glals then the Ambient 
B 4 Thele 
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Thefe Trials 1 have fometimes 
made with feal’d Weather-glaffes, 




















but the moft with another fore of |} l# 
‘Weather-glafics ( whole ftrudure |} W! 
and ufe are by andby to be mention: } bi 
ed) whichthough theyfeldom prove } a 
durable, nor of any great ule in any Io 
other then {uch nice and fhort Expe- jf i 
riments, yet they difcover. flighter 4 in 
changes of the Temper of the Air In 
then would be zotable ( not to lay fen- (t 
fiele ) in ordinary Thermometers, by 
But of multitudes of Trialsthae I} a 


fometimes made with thefe Glaffes, | t 
Ican at prefent find among myloofe | 1 
Papers butavery few; andthoughI | « 
remember, thatinone ortwo(made | 1 
abouc the fame time with fome of 
thofe that follow ) I obfery’d Things 














thatmake me now with I hadhad | h 
Opportunity to make thofe further 4] {i 
Trials of .them, which fome of to 
their Phescmena {cem to dire& the th 
making of: yet 1 fhall annex thefe | 5 
that follow as I find them entred, ft, 
becaufe they are not perhaps defti- || 
tute of hints-impravable by further |} 
profecution, June 26,.between two Y 
and four:in the afternoon {the VWWeas 4} th 






ther 





























| de 

| ther moderate for the feafon) Tcook 
athin white glafs-Egge blown ata 
Lamp about the bignels of a Walnut, 
witha&tem coming out of 1: about the 
bignefs of a large Pigeons Quill four 
or five:liiches long, and open atthe 
Top; this lender pipe :being dipp’d 
| in water, admitted into its Cavity a 
I little Cylinder of Water, of balf an 
Inchlongor {omewhat more, which 
(the Glals -being,ere&ed ) fubfided 
by its own weight, or the Temper 
of the Air in) the Egge (in reference 
to the ourward Air) till it fell to 
the lower part of the Pipe, where it 
comes out of the Egge,. and therea- 
bout it would reft.. Now if taking 
this Glafs| by. the Top betwixt my 
Thumb and forefinger, I, depreft the 
Egge under the furtace of a Bafon of 
fairuwater ( cold enough to the 
rouch j the little Aqueous Cylinder, 
that parted betwixt. the Air in the 
Egge, and theexternal, would, ‘in- 
ftead of being made to fubfide) by the 
Eggs immerfion into the Cold wa- 
ter, prefently rifeup from the; lower 
part of the Pipe, till it reach d.aboue 
the middle: of it, chough the Glafs 
2H} were, 
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were, inthis andthe following Tri- 
als, held ereéteds and as foon asic 
was taken out of the Water:into: the 
Air, the water would againdubfide, 
whether I held the Glats, or let it 
refk upon the Boards, or a Linen 
Carpet, that coverd the Table; on 
which the Trials :wete made. And 
this I did feveral times as well with 
as without witnels,) I tried alfo that 
if, inftead of water, I made ule:of 
Quickfilver, though not bigiehough 
tocover the Egge much above. half 
way, and in the reft proceeded as 
above; the cold Quickfilver would 
prefently make the Aqueous Cylin: 
der haftily afcend near three: Inches; 
fometimes: almoft, and forhetimes 
quite to the Top of-the flender pipe, 
Whence the water would again 
quickly fubfide, wher the Glafs was 
taken out intothe free Air, or fet to 
reft upright asbefore, 

Befides, having {et the veffel of 
Quickfilver and the Bafon of water 
very near one another, I did at leaft 
upon three or four feveral Trials. 
find, as I expected, that when by 
immerfing the Egge in water, the 

| ‘ pendulous 
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Cir) 
pendulous Cylinder’ was rais‘d fo 
high, that ic did no-longer fenfibly 
a(cend, by nimbly taking the Egge 
out ofthe warervand depreffing icin 
the Quickfilver, it would rife far 
higher: ‘and I alfortri’d, that nimbly 
removing the Egge out of the Quick- 
filver into the water, the pendulous 
Cylinder would fubfide, after plung- 
ing the Egge under water, though 
not fo faft, nor near fo low as it 
woulddo, incafethe Glafs were rez 
mov dfrom the Quickfilver into the 
Air,’ Upon another Trial made 
much about this time, though not 
the {elf fame day; the pendulous 
water in the fame Glafs, (the day 
being for the moft part windy and 
rainy ) did {ubfide upon the immerfi- 
on of the Glafs into water, not only 
a while before noon, but an hour or 
two after dinner, and at diftant 
hours afterwards, though the De- 
{cent of the Pendulous water was nei- 
ther fo quick, nor fo confiderable as 
it had been formerly in the Morn- 
ings. | 
June 27, In the morning a {mall 
Cylinder of Water pendulous in the 
ce above 
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. £2 
above mentioned Glafs, upon the iin- 
‘merfion of the Egge ina Baton ofwa- 
ter, would immediately and very 
confiderably {ubfidé, . whereas . the 
fame glafs, being immerfed in the 
Veffel of Quickfilver formerly men- 


tioned,would prefently afcend, Both 


parts of this Experiment we feveral 
timestried, and the Reafon was {ut 
pecied to be,that the Quickfilver had 
fiay'dall night in,my Chainber, 
which-was fomewhat warm, there, 
asthe water was brought up that 
morning, and to the touch feem’d 
colder then the Quickfilver, and a 
while after dinner, the fame water 
having been ftill kept in the room, we 
divers times found, that as well That, 
as the Quickfilver, did immediately 
upon immerfion impel upthe pendu, 
lous water in the flender pipe. Ano- 
ther time in frofty weather (and 
aboutthe beginning of January.) we 
did with fuch a glafs ( ashas been als 

ready feveral times mention’d) take 

fomedrops of water. out of a veffel, 

wherein that Liquor had fora good 

while been kept; that it mightbe re- 


gucid as neat as we couldto the Tem- 


perature 































































































(ty) 


perature of the Ambient Air; then 


juffering the fulpended water to.cons 


tinue a convenient while in thelong 
and flender fiem of the VVeather- 
glafs, that the internal Air mighe 
be reduc d to the temper of the exrers 
naly we took up. the Glafs by rhe 
open end ;, and immerfing the obtuic 
pattof. It into.a shallow Vefiel-con- 


taining fome of the above mentioned 


Water, we . found “the fufpended 
drop. fuddenly: -impell’d... upwards 
about halfan, Inch or more,, and the 
Ball ofthe Thermometer being taken 
out of the Water into, the Aur, the 
pendulous drop:did again (though 
far more, flowly: them it afcended ) 
fublide, This: was repeated, three 
or four times with {ome intervals be- 
tween (and thatiinca’ Room, where 
there wasno Chimney) and ftill. wich 
the like fuccels, fave that in thetwo 
laft ‘Trials we took: the WWeather- 
glafs out of the fhallow: water, :and 
plunging it intoa;decp. vefleb.of the 
fame water ( that {ood very tear the 
other ):.we found, ¢for further: con- 
firmation of the Experiment.) that 
the péndulows water!was upotenere 
SV Efi new 
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new immetfions, impell’d up, near : 
(if nor full ) as high again, as when 
we had immers‘d it only in’ the fhal- 
low veffel ; and taking it out of this 
deep. Glafs, we found the Cold of 
the external Air to reduce It to its 
former humble ftation, ‘Thus far the 
notes, | have yet been able to reco- 
ver = and though, as I faid, I darenot 
build very much upon them, yer by 
{mall feal’d Weather-glafles I find 
enough to invite me to fulpect, that of 
the degrees of heat and cold in the 
Air we may receive differing infors 
mations, when we imploy only our 
Organs of Touching, and when we 
make ule of fit Inftruments, 

I fhall add on this occafion, that 
not only water it felf, but moift va. 
pours abounding in the Air, may 
make Us think it colder then:the 
Weather-glafs difcovers it to! be, 
For though it be generally taken ‘for 
granted, that the Thermometer does 
only more exa&tly meafure or deter- 
mine the Effe&s, which cold:hath 
both uponit and ie our Senfories, 
yet I have long fulfpe&ed thar there is 
fomewhat'elfe in the cafe, oe I 

ave 
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have obferv’d, that fometimes the 
weather feem’d more_or lets cold to 
me,, then that which preceded, when 


‘the contrary appeard in the Wea- 


ther-glafss, and that, when upon 
colifideration of the whole matter, 
that difference did not. appear to de- 
pend upon thofe. circumftances of 
Exercile or Reft, or the Tempera- 
ture cf the Air I. came our of; or 
any of thofe other things; to which.a 
¢onfiderate man, that goes upon no 
better then the common _ opinions 
about Weather-glaffes, would be 
apt to impute to thar. Phenomenon, 
And I was the lefs difpos'd to think 
my felf miftaken, becaufe having 
purpofely enquird of others in the 
fame ‘houfe, who. were not told, 
what Information the Weather-glafs 
gave, they agreed with me in the 
fenfe I had of the Temperature of the 
Weather, And having fince, as 
occafion ferv’d, communicated my 
Obfervations and {ulpitions to. divers 
Ingenious Men, I have been by their 
recenter Obfervations confirm d, that 
what I have taken notice of, wasnot 
the Effet of any. "Idwovyxeroia, 
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(16°) 
From which, and other particulars, 
that we may have elfewhere oppor- 
tunity to mention, we may plaufibly 


not only to take notice, : when*we 
have opportunity, of the fenfe, that 


is Exprefs’d: of the degtees of Cold -| 


by Birds and other animals, whofe 
diet.15 more fimple and regular then 
ours, and whole perceptions are 
commonly more delicate and lefs dis 
verted's) but, efpecially, to examine 
the coldnefs‘of the ‘Air ‘and other Bo- 
dies as‘well by Experiments and im 
{truments, as bythe rouch, Andon 
this Occafion | muft not pretermit 
that memorable Account, that is gi- 
ven us by ALariznius wm that Noble 
piece of Geography which he calls 
tlas Chinenfis, where {péaking of the 
Air of that populous’ Countrey: he 
has this fingular paflage: - Ad -Cek 
(fayshe ) folique teniperiem quod atit- 
net, majusin bat proviitia frigas eff, 
quam tlius pofcat pols alfitudo :U1X enim 
lla excedit gradum fecundum {upr a qua- 
dvagefimums” G tamen per “integros 
quatuor fépe menfes flumina’ omniaades 
dure coperefeant elu, ut currus equofque 
I'd at 
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C17 
at grauifiimaetiam onera glacies ferat, 
innoxie acfecurifsime tranfeant; ex ts 
ingentiactiam glaciet frujia exf cindatur, 
que. in futuram eftatem ad delictas fer- 
want, His menfibus omnes naves ta tn 
ipa glacie define funt, ut progreat nes 
queantubicungue rilas fragus occupat 
( quod certo certius circa medium No» 
wembris ingruerefolet) per quatuor sllos 
menfes. immote  ib1, perftare cogunturs 
neque enim refoluitar glactes ante Marte 
tnitium ; bec plerumque glaciet concretto 
uno fit die, cumnon wii plurebws flat lee 
guefattio 5 to which he adds what 
makes moft to our prefent purpole, 
omnino ilud mirum, tantum non vidert 
aut fentiri illud frigus ut Europeos ad hy- 
pocaufta [ubeunda videatur poffe cogeres 
aut in Europh ad glaciem producendam 
fufficere unde ad fubterraneds slic exba~ 
lationes pro barum rerum caufis tndag ane 
dis omntino recurrendum eft, 8c, 
Butall that [have been implying 
of the Neceffity and Ufefulnefs of the 
Weather:glafs, is no way inconfiftene 
with the truth of the latter part of 
our formerly propos d paradox,name- 
ly that we arenot rafhly to rely up- 


on the Informations even of common 
C Weathers 
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( 183) 
Wreather-glafles . themfelves, For 
though they be an excellent Invention, 
and their Informations inmany Cafes 
preferable tothofe of. our fenfes, bez 
caule: thofe. Dead Engins are not.in 
fuch cafes obnoxious to the, fameé 
Caufes of uncertainty with our Lis 
ving Bodies, yet] tear they havestoo 
much: afcribed to them, when they 
are look’d upon as {uch exa& \Inftru- 
ments to meafure heat and cold by; 
that we neither can have nor need de- 
fire any:betrer, For; not yet tomens 
tion fome inconveniences in the con- 
trivance ofitthem, which makes them 
unapplicable:to {ome pur pofes, and 
le{s proper-in others, then Thermos 


{copes might be made, even in divers, 
cafes,» wherein they are prefum‘d to 


be unexceptionable, \ their. Reports 
are nottome, I contefs, quite exempt 
from fufpicion, . For in ordinary. 
Weather-glaffes fome part of the Li- 
quor being contiguous’ to thé Exter- 
nai Air; it. is {ubje& to: be impell’d 
more‘or ‘leis upwardsy' not only ace 
cording as heat or cold affeéts the inz 
cluded Air, but according as the in 


cumbent Air happens to be heavieror 


lighter, 
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(19) 
lighter, 4nd*though this be a thing 
not taken Notice of by thofe' that 
have treated of Weather-glaffes, yet 
after what we have elfewhere mantis 
fefted concerning the \ weight and 
{prisg of the ir, aud what we have 
probably conjeturd concerning the 
varying height of the Adercurzal Cy- 
linder in the Torrecellian Experi- 
fhent; I feé not why It fhould 
Hot much call in Queftion the Infor: 


See the 


18. of our 


mations we reccive from common New Phy, 


Weather-glafles in thofe cafes 


fico-Me- 
> chanical 


where the height or weight of the Experi- 
Atmofpherical pillar, that prefies ments 


upon the Water in the Weather- 


glafs, iscofifiderably longer or fhor- . 


rér, ‘lighter or heavier then is ulual, 
“For befides the reafon of the thing, 
we have Experience on our fide,’ I 
might mention on this Occafion an 
Experiment [thought on, ‘and alfo 
attempted laf winter to {how ev’ 
upon a Ballance the varying gravity 
of the Atmofphzre in one and the 
{ame place, by hanging a {mall Mes 
talline weight at one End of a patrof 
Seales {o ftrangely exact, that they” 
would turn with far lefs then the soo, 
| C20 part 
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part of a grain; and counterpoifing 
it atthe other end with a Hermeti- 
cally feal’d Glafs Bubble, which be- 
ing blown as large and as thin as 
could poffibly be procur’d of fo {mall 
a weight, might by its great difpro- 
portionin Bulk to the Metalline Boz 
dy lofe more-of its weight then That 
would upon the 4mbient 4irs grow- 
ing more heavy, But the particular 
Account of this Attempt belonging 
to another place, the trial ought nor 
to be more then hinted here, efpeci- 
ally fince it may {uffice for our prefene 
purpofe to alledge that having found 


as we have already in other papers. 


noted ) that in a Weather-glafs, 
where the Water is not fenc’d from 
the External dir, the weight of the 
Armof{phere may make it alter con- 
fiderably between the Top and Bote 
tom even of a Church or Steeple, 
though it appeard by more certain 
Thermofcopes, that *twas not the 
differing Temperature of the Air as to 
Cold and Heat, but. the differing 
gravity of the Atmofphere, which 
being fhorter and lighter at the Top 
prelsd lefs forcibly upon the fubja- 
cent 
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an) 
cent Water andthe included Air, as 
is more fully made out in the Trea- 
tife above related to, And having 
by the intervention of a Learned Ac- 
quaintance defir’d to have fome Ex- 
periments made of the Effe@ oi the 
Air upon Weather-glaffes in deep 
Pitsor Minés, where the Atmofphe- 
rical Cylinder is longer and heavier, 
I receiv d Information that an Ingent- 


ous Phyfician, whohad the Oppor- a 


tunity of trying what I defir'd, had 


found, that in the Bottom of one of. 
 thofe very deep Pits, the water ina 


common Weather-gla{s rofe near 
threeInches higher then at the top, 


in a fhank or pipe of about thirty 


Inches long, -And thisnotwithftand- 
ing the warmth, thatis ufual in fuch 
deep places, which feems not any 
thing near {o plaufibly referable to 
any other caufe, as to the increasd 
gravity of the Atmofpherical Pillar 
incumbent on the Water, that Pillar 
being heavier: at the Bottom then at 
the Mouth of the Pit, by the weight 
of an aerial Pillar equal in length to 
the pits: perpendicular height ot 
depth, | 
C 3 But 
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(22) 
But theie are not the: only Cafes 


wherein the differing gravities of the | 


Aimoiphere may,as well as Heat and 
Cold, have an intereft in the rifing 
and falling of the Liquor in Common 
Weather-glaffes. For thoughayou 
fhould not remove them out of one 
place, and though confequently: it 
may fecm that the .demofphierical 
Pillar, that preflesupon the water, 
mutt be {till of the fame lengthy yer 
(not to urge, that That may alter, 
unknown to us ) if retaining its length 
itretain not its gravity, we may be 
eafily impos’d upon, and take that 
Alcenfion:or Subfidence of the Li- 
quor for the Effe& of a higher or 
remils degree of Cold, which: may 
either totally or at leaft in part: ( and 
inwhat part, we are left to guels 

be the Effect of the increas’d or leflen- 
ed weight of the .Atmofpherical 
Pillar, -happening either by the sco- 
pious difperfion of Vapoursandother 
heavy :Steams through: the d4injsor 
upon other Occafions: not neceffary 
to. be:here difcours’d | of, son by: cthe 
Precipitation of {uch vapours by rain 
Or into dew, or elfe by the Removal 
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(23) 
of the Occafions of the Augmented 
Gravity or Preflure ofthe Air. For 
we have often obferv’d great. Varia- 
tionsto happen in the height of the 
Mercurial Cylinder in the Torricel- 
lian Experiment upon great tains and 
fogs, and other. fudden and confide- 
rable’ mutations of the Incumbent 
Air. But fice I my felf thought 
fity notwithftanding the _ plaufiole 
ratiocination, that led me to this 
Conje&ure, to examine it by Expe- 
rience; I can fcarce doubt but that 
others. may have the like Curiofity 
that [had, * And therefore, becaule 
itmay, feem‘a paradox, it will not 
be amifs, of many to annex three or 
four ‘Trials | made to examine the 
propos'd doGrine, efpecially ours 
having been the firft obfervations of 
this kind, that; for ought we know, 
have! been made by any. | And in- 
deed othets'could fearce have well 
made {uch, though they had lighted 
on the fame” thoughts, for want of 
fuch feal’d Weather-glaffes to make 
them with, To omitthen thofe that 
I made with a feal'd Weather-glafs, 
‘and an ordinary. one" ( in‘ which the 
: Cd. | water 











24 
water remains {ui pended beneath the 
included Air ) I {hall briefly relate; 
thatin a Room unfurnifhed with a 
Chimney, I kept two Weather- 
glafles, which for more exaénels 
fake, I caus‘d to be made of a length 


far greater then ordinary; fo that’ 


the divifions of the one were half 
inches, and thofe ofthe other not 
much lefs, and yet were Numerous, 
The one of thefe which was furnithed 
with good {pirits of Wine,was feal’d, 
the other nor, but this laft I éaus’d to 
be fo made of the fhape reprelented 


by the Scheme, that the Air bein go | 


{hut up inthe lower part of the In- 
itrument:(notas in common Wea- 
ther-glaffesat the Top) the Liquor 
might as wellin this as in the feal'd 
Weather-glafs rife with heat and fall 
with Cold, - In thefe Thermofcopes 
( where the Afcenfion and relapfe of 
the Liquors were, by reafon of the 
Jength of the Pipes, far more. cone 
ipicuous then in Vulgar Weather: 
glafles) 1 obferv’d with pleafure, 
that the Hermerical Thermofcope 


(tI may for diftin@iion fake fo call Ie, 


by reafon of its being Hermetically 
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25) 
feal'd) did regularly enough defcend 
in cold:‘weather,and afcend in warm: 
But the other, which was not leal’d, 
but had alittle hole left open atthe 
Top ofthe Pipe, though, when the 
Atmof{phere continued of the fame 
weight, it would like the other rife 
with Heat and fall with Cold, yet 
when the Atmo{pheres gravity was 
alter'd, they would not uniformly 
move together, but when (as we 
gatherd from. other obfervations ) 
the Atmofphzre grew heavier, the 
Liquor in the Pipe did not.afcend, as 
high as it would have done, if the 
Atmofphere had continued in its 
former degree of gravitation, And 
onthe.contrary, when the incumbent 
Air came to be lighter, the Liquor 
would rife in the open Weather-glafs 


| .in a proportion greater then the 


fingle increafe of heat would have 
exaGed; fo that by comparing the 
two Weather-glaffes together, I did 
ufually foretel, whether..the Mercu- 
ry in the Torricellian Tube (which 
I keep purpofely,by mein a. frame:) 
were rifen or. fallen, and confequent- 
‘ly whether the external, .Air. were 
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(26) - 
heavier or lighter then before, As 
on the other fide, “ by ‘looking on the 
height of the’ Mercurial Cylinder, I 
could eafily tell before hand, whe- 
ther the ‘Liquor in: the-open Wea: 


ther-glafs were higher orlowerthen | 


that in the Hermetical 5° the rifing or 
falling of the Mercurial ‘Cylinder 
one quarter of an Inch (the Tempe- 
rature of the Air continuing as to 
heat and cold) ufually fignifying a 






great difparity betwixt the Afcenfion _ 


or the falling of the Liquors in the 

two Inftruments. a 
Among the feveral notes, 1 find 

among my loofe papers, and in a 


Diary I kept for a while of thefe ob- 


fervations, I fhall content ‘my felfto 
tranfcribe the following’ two, ‘be- 
caufe, though divers others were 
made by my Amanuenfis,’ whofe 
care is not to be diftrufted; yet by 


reafon of my abfence I’could not take 
noticeofthem my felf, ~The firft of 


théle ALemorandums’runs'thus : 

“>'Laft night I took’ notice, “that 
there was bit one dr two Divifions 
differencé’betwixt the two Thermo- 


tacters, but ‘upon {uch a change of © 


Wea- 
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| Weather, ‘that happened this day, 
) as made me imagine, that the .Atc- 


mofphzre would be lighter then be- 
fore, confulting the Barometer ( if to 
avoid Circumlocutions 7 may fo call 
the whole Inftrument wherein a 
Mercurial Cylinder’ of 29. or 39. 
Inches is kept fufpended after the 
manner of the Torricellian Experi- 
ment, ) 1 found: the-* Quickfilver 
jower theniit: had been’a great while, 
and. thereupon ‘concluding, there 
would be a notable difparity, be- 
tween the feal’d and\open Weather- 
glafs, rhaftned to them, and found 
chat the latter being much alleviated 
from: the weight of the Jncumbent 
Air, was no jefs then 17. Divifions 
higher then the others, and compa- 
ring the height the’ two Znftruments 
were this day at, with: an obfervati- 
onI'my felf made about'a week ago, 
when the Quickfilver was much high- 
er then now it is J found, that’al- 
thouch this afrernoon the feal’d-Glals 
being at’ 41, the other was at 58; 
yet Then, when the feal’d Weather- 
glafs; ‘was’ five -‘divifions ‘higher, 
pamely; at 46, the ‘unfeal'd' Wea- 
| X. thers 
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28 ) 
ther-glafs was but at 27, So that 
betwixt thattime and this, the Li- 
quor in the feal’d Weather-gla{s, has 
defcended five Divifions, but that in 
the open Weather-glafs has afcend« 
ed 31. | 

Thus far the, firft of the above 
mentioned Notes 3 the fecond is as 
follows, | 

The Mercurial Cylinder being 
higher, then it has been a goed while, 
and yet the; Weather warm and Sun- 
fhiny, when the Liquor in the feal’d 
Glafs ftood very near the soth divi- 
fion, thatin the unfeal’d was fallen 
down as low as the 32, 

So that it is, very poffible, thatthe 
unheeded change in the weight of the 
external 4ir may have a greater pos 
wer to comprefs the included Air in 
anunteal’d Weather-glafs, then anot 
inconfiderable. degree of warmth 
may have to dilate it, and confe- 
quently in an ordinary Weather- 


Slafs, where the, 4ir is included at 
the Top, it may, often fall our,. that. 
contrary to what men fuppofe muft 


needs happen, . the pendulous Water 


-May rife in warmer weather, and fall 


oe 


incolder, _ And 






































































(39) 
And ev'n fince the writing of the 
immediately foregoing part of this 


- page,within a few daysthat interven’d, 


I have my felf made. obfervations, 
that do yet more clearly manifeft. this 
truth, as may appear by the follow- 
ingnotes. ‘The firft of which {peaks 
thus. : 
Memorandum, that Yefterday night 
the Quickfilver being at 29 Jnches,. 
the Liquors in the feal'd and unfeal’d 
Weather-glafles, were near about 
the fame Divifion, the former being 
at4o, andthe other being but half a 
Divifion fhort of that Number, 
But this night the Quickfilver being 
rifen about of an Jnch the Liquor 
in the feal’d is afcended to 45, and the 
other defcended beneath 35. about 
half a Divifion,..fo that there is now 
10 Divifions between them. 
This is. the firft Note, to. which 
the following night enabled. me to 
add this other. stg , 
The Quickfilver being rifen almoft. 
2 ofan Jnch.above the ftation it reft- 
ed at the night before laft night, the 
Hermetical Weather-glafs being as it 
was then above the 40 Divifion; the, 
: : Liquor 
































(30) | 


Liquor in ‘the other, which was | 
open, intwo days and nights is ‘fal: | 
len to the 17, and confequently is 
{ubfided abour23 Divifions, whileft | 


the other is about the fame height at | : 


which it was at the beginning of that 4} 
time, | 

Two orthree daysafter, being re- 
turned‘to the place wherein I had 
made this laft obfervation, and.from 
which fome urgent Occafions had for 
that time exacted my abfence; [I 
found the Difparity, betwixt the two 
Thermometers that is exprefs‘d in the 
following Memorial. Phe 

This day the Quickfilver ‘being ri- 
fen to 30 Inches, when the Liquot 
in the f{eal’d’ Weather-glafs was ac 
about’ 41 Divifions, that in’ ‘the other 
was déprefs'd a’pretty deal'’below the 
Ninth Divifion, ‘fo’ that the ‘differ- 
énce between the two ‘Thermometers 
was incréas’d fince the laft Obferva- 
tion from 23 to near 33° Divifions, 
all’ which ‘the Liquor 1n ‘the’ open 
Weather-glafs © had “funk down; 
whileft that in the feal’d' continued 
almoft ata ftand,' And the day afe 
ter this Memorial, I had’occafion to 
bait 5  -regifter 
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_regifter another, which being the 


| laft, I thall here think requifite to 


take notice of in this Ditcourfe, I 
| fhall fubjoyn: 1 with that, which im: 
| of 





, 


_mediately preceded in order 
‘Time. a 

This day the Quickfilver. continu: 
‘ing at the ame height, at which 
-—oblerv’dit yefterday, but the Weas 
ther being-grown much: colder, ‘thé 
Liquor. appeats in both the Glaffes 
tohaveiiniformly enough {ubfided’s 
that in thefedl'd Weather-glafs, bea 
ing abourthe 33, afd the other be~ 


| ing funk.-.quite: below: ithe loweft 


F | markiof all; which was more ‘then } 


Cf 







apprehended ‘it would: have -donej 
when there: was no -froft, : efpecially 
fince by) my Diary it appears, that 
| One-ofthe:daft times chvobferv'd ithe 
| Hermetical, Weather-gla{s to ftand 
| at near about the fame height; “names 
| ly,: the3qi5 the Liquor:in\thelother 
| Glafs wassho:lowercthen: thé a1! 
| nor probably-would:thete: beitowf0 
| Qreato a vdifference;o if: the }Aao? 
{phere had not been this day very 
heavy ; whereas, when this trefhly 


_fecited obfervation was made, J find. 
| as Sh A are by 
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by the Diary, the Quickfilver to | 
have afcended butto 29 Inches, and — 


a pretty deal lefs then a half. 

Since that time, being forced by 
{everal Avocations to be often abfene 
from the place where my Thermo- 


{copes were kept, Z was not careful. | 


to profecute fuch Obfervations, thofe 


already fet down (not to mention — 


thofe that are not here tranfcrib’d ) | 


being judg’d abundantly fufficientto | 
evince the Paradox proposd to be | 
prov’d by them: Only; to manifeft 


that after Z defifted. from regiftring 
my Obfervations, the Phenomena may 
oe have been as remarkable as 


efore; Jfhalladd, That one of the — 
laft times» J.chanc’d to take notice of © 


the Difference to be gather'd by com: | 
paring the'twoe Weather-glaffes, 2 | 


found (the weather happening to be 


warmer then ordinary ) the differs” 


ence between them to exceed i any 


that Ztemembred my felf:to have 
then obferv'd, ‘amounting: to forty | 


four; if not to forty five Divifions. : 


ei 


And 
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And evnfince the writing of the 
Laft Line, we have had opportunity 
to obferve a Phenomenon, which if 1€ 
bad occurr’d to us in the place where 
we might have.compard the Bara- 
{cope with the Exact Weather-glaf- 
{es hitherto mention d, ( and whereby 
we had been invited torely upon it ) 
would perhaps appear more Confis 
derable then any of the Obfervations 
yetrecorded.For fot very many hours 
ago, finding in the Morning the 
Quickfilver to be rifen in a good Ba- 
ratcope of mine ( though another 
from that, all this while referred to; 
and elfewhere kept ) above. 3 of an 
Inch higher then the place it refted 
at the Night foregoing; ahd 4 fome- 
what Nice Weather-glafs ( where 
the included Air is kept in the lower 
part of the Inftrument, which is {hae 
ped like that already defcrib'd in this 
Difcoiirfe \ beirig confulted to fhow 
what Effe& fo great and fudden a 
change of the Atmofpheres gravity 
would have upon it; I faw the tinct- 
ed, Liquor in the fhank deprefs’da 
{ull Inch or mofe beneath the Surface 
of the Ambient Liquor in the Viol; 
ee SA eo 





























34 J 
which firange depreffion’ of the Li- 
quor ina pipe above 20 Inches long, 
and where the alterations of the Air 
as to Heatand Coldare not wont to 
produce any thing near fo great an 
Effe&, I could not but take much no- 
tice of. Since the feafon of the year 
makes it no way likely that the night, 
though Cold, could have had fo ‘po- 
werful an Operation on it, efpecially 
fince an Amanuenfis that watch’d at 
much longer then I, affirms that he 
faw the Liquor driven down quite to 
the very Bottom of the pipe, and a 
Bubble of the outward Air to make 
its paflage through the water, and to 
joyn with the Air contain’d in the ca- 
vity of the Viol. 































SRR Sie? 
© The Il. Difcourle, 


Containing fome 


New Obfervations about the De- 
ficiencies of Weather-gloffes, 
together, with fome Confidera- 
tions touching the New or 
Hermetical Thermometers. 


A Nd fiticeT had occafion to {peak 
of the Deficiencies of ‘Wea- 
ther-glaffes and the miftakes wheres 
to men ate liable in the Judgement 
they make of Cold and Heat upon 
Their Informations, ic will not per- 
haps appear impertinent to add three 
or four Confiderations ‘more to. ex- 
cite men’tothe greater Warinels and 
Induftry, ‘both’ in! the making and 
ufing Weather-glaffes, ‘and’in their 
Judging by them, . 
~ J, And -firh, I confider, that‘we 
are'very much’to feekfor’a Standard 
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(36) 
or certain Meafure of Cold, as we 
have fetled Standards for weight, and 
magnitude, andtime, fo that when 
aman mentions an Aker, or an 
Ounce, or an Hour, they that hear 
him, know what he means, and can 
eafily exhibit the fame meafure; 
but as for the degrees of Cold ( as we 
have elfewhere noted concerning 
thofe of Heat ) we have as yet no cer- 
tain and practicable way of determi- 
ning them; for, though, if I ufe a 
Weather glafs long, ‘tis eafie for me 
to find, when the Weather is colder, 


or when warmer, then it was atthe 


time when the Weather-glafs was 
firft finifhed, yet that is a way of 
eftimating, whereby I may infome 
degrees fatisfie my felf, but cannot 
fo well inftruG@ others, fince J have 
no certain way to know determinate- 
ly, fo as tobe able to communicate 
my knowledge to a remote Corref- 
pondent, what degree of Coldnefs 
or Heat there wasin the Air, when 
d firft finifhed my Thermofcope ; 
For befides that, we want diftin& 
Names for the feveral gradual diffe- 
rences of Goldnels, we have already 

Ske declar'd, 
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declar’d, that our fenfe of feeling 
cannot fafely be relied upon to mea- 
fure them 3 and as for the Weather- 
glafs, that is a thing, ‘which in this 


cate is{uppos’d to be no’ fie Standard 


to rell us what was precifely the tem- 


per of the Air, whenit felf was firft 
finifhed, fince that does but inform 
us of the receffions from’ it, or elfe 
that the Air continues in the Temper 
it was inat the making of the Anftru- 
ment, but does not determine for us 
thac Temper, and enable us, to €x- 
pre(sit 5 asindeed it is fo mutable a 
thing, evn’ in the fame-place, and 
oft-times inthe fame day, if not the 
fame hour, that it feems little elfe 
then'a Moral impoffibility, to fettle 
{uchan ufiverfal & procurable Stans 
dard of Cold,as we have of feveral os 
ther things, And indeed there is {carce 
any Quality, for whofe differences 
we have fewer diftin& Names, has 
ving {carce any for the many degrees 
of Coldnefs that may be conceiv'd to 
be intermediate, betwixt Lukewarm- 
nefs and the Freezing degree of Cold, 
and even thefe are undefin’d ‘enough s 
for that, which tofome mens fenfes 
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(38) 
will feel Lukewarm,. by. others will, 
bejudg’d Hot, and by others:perhaps 
cold; noriseven the) glaciating des 
gree Of Coldnels. well determin’ds: 
fince_ not: only. differing ‘Liquors, -as 
oyls; wine; “\and. water, will manis 
feftly freez much moreSeafily one 
themanother, but even. Liquors of the 
{athe denomination ; and. of. waters 
themielves | {ome are. mote: eafily 
turnd into Ice then others,-and Zfee 
no great caufe to.doubr. but that rhere 
may be {ufficiently differing degrees 
of Cold, .whereot the mildeft: may; 
{uffice, for .the, congelation of fome 
Wwaters,; Z muft noc! forget-to add; 
that the {ame perfon, that -+has. madé 


Many obfervations, wath a -VWVeathere 


glafs, .is fo. confin'd by that-numeris 
calJnftrurment, thatifby! the {pilling 
of the Liquor,’ or the cracking of the 
Gals, or'the ca{ual intrufion of fome 
Bubbles.of Air, or by any of divers 
other Accidents that may happen, 
the /nftrumentr fhould be {poil'd, » he 
would, though, he. thould. imploy 
again the, fame. Znftrument, be ree 
duc'd to feck. out a new Standard, 
Where with, tovmeafure the. vatying 
: a hor 
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temperature of the Air, And though 


| it be fot difficult to include in the 
| Cavity of a Weather-giafs {ome 
| other fHluid’Body inftead of Air, yet 
| it will be very difficult, if not ims 


poffiblé, to include a Body, fir to 
refent and {how the Alterations of the 


| Ambient Air, without being alfo li- 


able to receive impreffions from it at 


| the time of its being firft (hut up. 


Yet J will not here omit that / have 
fometimes confider d whether the ef- 
fential oyl of Anifeeds ( which is that 
that is diftill’d by the intervention of 
water ina: Limbeck ) might not. du- 
ringagood part of the year, be of 
fome ufe to us, in, making and judgs 
ing of Weather-glafies, For this 
Liquor, as we eliewhere alfo note, 
having the peculiarity of loofing its 
fluidity during almotft all rhe WV1n- 
ter, anda good) part of the Spring, 
and Autumn too, when the Wea: An inge- 
ther or thetime of the day is colder 377m 7" 
this Liquor, “Z'fay, being fuch, i fod another 
way of fetling a Standard for Weather-glafles 5 namely) by ob- 
ferving the coldnefsswhtch 1s requifite.to make diftill’d water be. 
gin to freez : But though the accuratenefs of this way may be as 
wellas the other juftly Queftion’d, and cannot often be put 1n pra- 
Sife, even in Winternit [elf, nor without troubles yet 1b may alfo 
be advantagiouly made ule of, when the cold happens to be great 
enongh to freex water. D4 cale 
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(40) 
cafe you very gently thaw it,and then 
putting intoir, the Ball of a Wea- 


ther-glafs furnifh’d with {pirie of | |! 


Wine that will burn all ‘away, you 
luffer the oyl to re-congeal leifurely 
of itfelf, you may by obferving the 
fiation of the {pirit of Wine in the 


Thermofcope, when the Oy! begins 


manifeftly to curdle about it, be in 
fome meafure affifted, to make ano- 
ther Weather-gla{s like it, For if 
you put fuch reétified {pirit of Wine 
into a Glafs, the Cavity of whofe 
Spherical, and thatof its Cylindri- 
cal part, areas near, as may be, ec 
qual to the correfpondent Cavities in 
the former Glas, -you may by fome 
heedful Trials; made with thaw’d 
and: recongeal’d oyl of Anifeeds, 
bring the fecond Weather-glaf{s to be 
fomewhat like‘ the firft; and if you 
know the Quantity of your {pirit of 
YWVine, you may eafily enough make 
an eftimate; by the place it: reaches 
to in the Neck of the Inftrument; 
whofe capacity you alfo know; whe- 
¢her it expands or ‘contraéts it felfto 
the 40, the 39,’ orthe 20 part, &¢, 
Of the bulls ix was of, when the 
SRE SOD ee” int ROR 
































































































41 : 
VWWeather-glafs was made, By the 


‘I, help of the fameOyl you may make 
) fome kind of eftimate, though 4 


more uncertain one, of the difference 
of two Weather-glaffes of unequal 
bignefs: And though I know how 
much may be alledg'd to fhow the 
uncertainty of this way of making a 
Standard for Weather-glaffles; yet 


as what I have formerly reprefented, 


may manifeft me to be far enough 
from looking on it as an exact Stan- 
dardof Cold; fo perhaps the way 
propos'd may not be altogether ufe- 
lefs in the making and comparing 
Weather-glaffes, fince in {uch cafes, 
where we are not to expe to hit the 
mark it felf, itis of fome advantage 
tobe able to fhoot lefls wide of it 
then otherwife we fhould, 

II, But not to infift any further on 
a difficulty, which is fo hardly evi- 
table as that, which occurs about 
fetling a perfect Standard of Cold, 
there ave unaccurateneffes in the mea- 
{uring of Cold by Weather-glaffes, 
which maybe avoided, but are nots 
For, Men are not wont to take care, 
that the Stems be even and Cylinde, 
RP rh ca 










































poe rere it 


Dr. Wren. 
Dr. God- 
dard. 

Mr. Hook, 


(42) 

cal enough, but’are wont to make 
ufe of fuch, as are much wider at the 
wpper part near the bubble, then 
otherwhere; nor do they oblerve, as 
they might, a proportion betwixt the | 
Diameter of the Bore of the Cylins | 
der, and that of the Cavity of the 
Sphxrical Bubble, and divers other 
circumftances are commonly negle- 
c&ted, which if well order’d’ would 
make much towards the Certainty 
and inftru@ivenefs of the Informati- 
ons, afforded us by Weather-glafles, 
Towhich may be addéd, that even 
inthofe, where fome part of the Li- 
quor'is expos'd to the external Air, 
there may be made Contrivances 
much more convenient, in order, at 
leaft,-to fome particular purpofes, 
then that of the Vulgar Weather- 
glafs, fome Of which ‘we have ims 
ploy'd, andorhers have been‘either 
skilfully devis d, or alfo happily ‘at- 
tempted by fome eminently ingeni- 
ous Members of the Royal Society. 
And though that, whichwe have al- 
ready difcribid in another Treatife, 
be'very fimple, -yet it is much more 
commodious for feveral of the fol- 
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Jowing Experiments: of :Cold,: then 
that, whichis commonly an ufe: 


For in this,’ wherethe included Airis 


as it were: pendulous at the Top'of 
‘the: Glafs,’tis very troublefome and 


difficulrfoto apply Cold Bodies, and 
efpecially Liquid ones to it, as there« 


| with | co) meafure® theiro’Temper, 
-| whereas the Thermometers; 1 {peak 
| of being made*by the infertion of a 


Cylindrical pipe*of Glafs'( open ‘at 
both ehds:) into}a’Viol or Bottle, and 
By-exaGly {topping with fealing: wax; 


_ or wery-clofe-Cemerie theo Mouth of 


- | the Viol pcthat the included Air may 


| have;nd communication withthe Bx 


_ ternal; but’by ‘the newly-mentioned 


Pipe : Inehis kind of Inftrument; I 
fay, by- chufing a° Viol us darge, as 


.| you pleafe, ‘and fitting t witha Cy 


| lynder; flender enough; “thepiropor2 
_ tiombetween the part ofthe Viol: pol 


qe | felt by included Air, and the Caviry 


| dfithe Cylinder, in whichthe biquot 
Bo play up and down, smay be eafi- 


.| ly made fo'grear, as to make: the Li- 


quor .in this? Toftrument,' with’ the 
fame ‘deorée.*of Heat or Cold; rife 


| or fall four offive; or more times 4s 


“> “gpuch 
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much’ as the pendulous Liquor is 


wontto doinan Ordinary Weather- 
glafs, where. the cavity that lodges 
the Air, is wont’ to be much too 
{mall; confidering the Bignefs of the 
pipe, whereinto the Air muft, when 
‘tis rarifi'd, expandic felf. Bur ’tis 
not the greater fenfibility (if Ima 


fo {peak ) of this very kind of Weaz 


ther-glafies, nor their not needing 


frames, that makes me take notice | 
of them inthis place:(:where I pur- 
pofelypafs. by contrivances that I 

know.to'be-more curious) but this 
other Quality, which makes them fie | 


for. divers: of the following Experi- 


ments, wherein we fhall have occafis 
on to mention them; namely, that — 
with little or no trouble and inconve- 


nience we may imploy Liquors or 
other Bodies to refrigerate the inclu- 
dedAir,by immerfing theViol,ifineed 
be ( by a weight ) into. the Liquor'to 
be examin’d, and letting it) ftaiid 
there as long as we pleafe, And:fo 
we may alfomeafure the Coldnefs of 


Earth, Snow, powder'di Ice, and 
other confiftent Bodies, which may 
-be heap'daboutthe Viol, on in which 


a¢may be buri d: 3.1 
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| dd, 1 confider too, that though 
) men are wont confidently enough to 
| conclude, that incafe (for inftance ) 
the Coldnefs of the weather make 
the | the Liquor ina Thermofcope yefter- 
| day an Inch higher then ‘twas the day 
ts) before, and this day an Inch higher 
wy, then ‘twas yefterday, the Air muft 
wh be this day ascold again as it was ye- 
ing) fterday, or atleaft that the increafe 
| | of Cold muft be double to what it 
| was yefterday, and fo in other pro- 
| portions, yet the Validity of this 
s) Colleétion may very juftly be Quefti 
} on’d; For, though we fhould grant, 
.)) that Coldisthat which ofit felf, or 
)) by itsown power contracts the Air, 
| yethow does it appear, that a double 
.) degree of Cold muft produce a dou- 
|) ble degree of condenfation in the Air, 
j.@ and not either more or lefs, Since 
)) befides that ‘tis taken for granted, but 
| not prov’d, that the differing 
} Quantities of included Air in feveral 
} Inftruments, and the differing big- 
_ neffes of the Pipes, andthe differing 
_ degrees of Expanfion, wherein the in- 
| cluded Air may happen to be, when 
| the Afcenfion of the Water begins to 
| ROME i HORA dee be 
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be reckon’d, may render ‘this Hypo 
thefis very fulpicious’ befides-all this, 


(I fay )'T am not “ineiin’d to orane 
( what’ Philofophers’ have’ ‘hitherto 


fuppos'd) that the ‘Condenfation’ of | 


the Air, and the afcenfion of the VWVa- 
ter is only, or fo much as principally, 
affetéd by the proper: Virtue’ of the 
Cold, but by the preflure of the 
Ambient ir, as we fhall ere-long 
more fully declare?And if this be 
made out, then the ‘computation, we 
are confidering, will be found to be 
very fallacious, for we have ¢lfe- 
where ‘fhown, That the ftrengths ve- 
quirdto compre{s Air, ave tn reciprocal 
proportion, or thereabouts, tathe {paces 
comprehending the fame portzon of Air's 
fothatifa Cylinder ¢ for inftance } 
offourInchesof dir, be juft able to 
refift'a ftrength or preffure equivalent 
to 10, pound weight, ‘when it comes 
tobe comprels’dinto two Inches ; in 
this cafe, *I fay, ‘an equal force fuper- 


- added to the former, ( which makes 


that a'double force, ‘or equivalent to 
20 pound weight, ) will drive up that 
already: compreft dir into half the 
Space; that is,’ into onée’ Jnch or 

\ | there- 
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C47, 
” | thereabouts; whence it follows, that 
ti ) in eftimating the condenfation of the 
Ait ina YVeather-glats, we muft not 
sq Only confider, how much {pace itis 
| made to defert, but.alfo, what pros 
i §} portion that deferted {pace bears to 
| the wholef{pace it formerly poffeft, 
th, and to'what degree of denfity it was 
| reduc, before the application of 
§ thethen force; and wemuft remem- 
‘4p ber, that the: refiftence of the inclu- 
_ ded Airis notto be look’d upon, »as 
that ofa weight, ‘which may remain 
i.) alwaysthefame, burthat ofa {pring 
'.f forcibly bent, and which is increas’d 
§ more andmote, as itis crowded into 
th) lefs:and lefs Room, \ But thefe Nicer 
i {peculations it would here be fome- 
what improper to puriue, 
IV. Wherefore Zfhall proceed to 


fi 











| 
ti | what may feema Paradox, that-even 
« }) the particular Nature of the Liquors, 
4 ) imploy din Weather-glaffes, >is not 


'} altogether to be negleéed, till’ we 
'§) have a better’ and: more determinate 
| Theory of the.caufes of Cold, then'Z 
| fear we have: For, though ufually 
| it’ Matters ‘nor much, what Liquor 
you imploy, yet ‘tis not ar sane 
that 
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that infome cafes men may flip into — 
~ miftakes about them, for it willnot — 
follow; that if of two Liquors, the . 
onebe muchthe more obnoxious to | 
the higher degree of Cold, that of — 
Glaciation, the other muft be lefs. | 
eafily fufceptible of the lowerdegrees | } 


of Cold; fince thofe, that make 


feal’d Weather-glaffes, fome with | | 





(| 
feW 
wil 
astt 
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water, and fome with {piric of wine, |} tie 
have confeffed to me, that they find |} w 


thefe ( laftnam’d ) much more apt to | 
receive notable impreffions from || il 
faint degrees of Cold, then thofe |} 


that are furnifhed but with water, 


and ( which yet is eafily turn’d into 
Ice ) by the cold of our Climate, | 
which will by no means produce the | 


like effe& upon pure fpirit of VVine. 


Befides we cannot always fafely | 
conclude ( as Philofophers and Ghy- | 
mifts generally do) that the more © 
fubtile and f{pirituous Liquors muft _ 
be the leaft capable of being congeal- — 
ed (thatis, made tolofe its fluidity, | 
as oyl and fome other {ubftances aré | 
wont to be reduc¢'dto do by the Adis | 


on ofCold) for the Chymical Oyl 
of Anifeeds diftill’d by a Limbeck . 










































(o hot atid firong a Liquor, that 4 
few drops of it conveniently diflolv'd 
will make a whole Cup of Beer tafte 
as ftrong, and perhaps heat the Bo- 
dy as much as fo much Wine, and 
yet this hot and {ubtile Liquor I have 
found upon Trial, purpofely made; 
to be more eafily congealable ( in the 
fenfe frefhly explain’d ) by cold, 
then event commion water; and to 


\’ continue fo feveral days, after a Thaw 


had refolv’d the common Ice into 
fluid water again, And I know fome 
diftill’d Liquors, whofe component 
particles are fo piercing and {o vehe- 
mently agitated, that the tongue 
cannot {uffer them, and they are not 
perhaps inferior to moft CGhymicalk 
Oyls; nor to Aquafortis it felf, and 
yet thefe may be congeal’d by far leis 
degrees of Cold, then fuch, as 
would yet prove ineffeual to freez 
either the generality of Chymical 
Oyls, or the generality of faline {pts 
Tits, | 

And indeed till we attain tofome 
more determinate Theory of Cold, 
and cometoknow more touching its 
caufes, then we yet do, I {ee- nor, 
ae j E why 








, (60 
why it fhould be ablurd to fufpe&, 9, 
thac though there be fome kind of 9. 
Bodies, which {eem fitted to pro- 
duce Cold indifcriminately in the 
Bodies they invade or touch, yet if 
the refrigeration of a Body be but the 
leflening of . the wonted -or former 
agitation of its. parts ( from what 
caufe loever that remifnels proceeds.) 
itfeems not impoffiole, but chat be- 
fides ‘thofe Bodies or Corpufcles, 
that may be look’d uponas the Ca- 
tholick. Efficients of Cold, there 
may be particular Agents, whichin 
reference to this or. that. particular 
Body may, be call'd.. frigorifick, 
though they would nor fo much, re- 
frigerate another Body, which per- 
haps would be more ecafily affected, 
then the former, by other efficients of 
Cold, For we may obferve, thar 
Quickfilver. may be congeal’d by the 
Steams of Lead, which have not been 
taken notice of to have any fuch Effe@ 
upon any other fluid Body, and yee 
Quickfilver is not tobe depriv’d of 
its Hurdity by {uch a degree of Cold, 
as would freez not only. water. but 
wine. And by what. we have fer- 

7 - merly 
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ee 51) 
fnefly felated upon the'credit of thar 
preat Traveller, the Jeftut’ AZart7m- 
ya, it {eems,’ that water it felf may in 
fome Regions be fo ‘difpos'd by the 
eonttitution Of the Soyl, ‘that ‘tis fuf- 
ceptible of fttange impreffions of 
Gold’ in proportion to the Effet; 
which that degree of Cold produces 
there in humane Bodies; ‘Befides; 
Opinm alfo, of which thtee or four 
grains have too oft deftroyed the heat 
of the whole mafs of Blood in a mans 
Body, though that be a very hot, 
fubtile; and {piricious Liquor, does 
not fenfibly refrigerate water, as far 
as T could obferve with a’ good feal'd 
Weathér-glafs, which I put fome- 
times in a glafs of ordinary water; 
and fometimes into a glafs of water 
of thé fame Temper, and (as we 
euefsd) of the fame Quantity, 
wherein Opium, enough to kill very 
fatly men,was put in thin flices, and 
fuffered to diffolve ; which feems to 
areue, that as differing Liquors have 


each their peculiar Texture, fo there 


may be certain Bodies, whofe nti- 
pute particles by their peculiar icize, 
tay be qualified 
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to hinder, or at leaft leffen the agira- 
tion of the particles of the appropria- 
ted Liquor, into whofe pores the 

infinuate themfelves ; . And thereby, 
according to the lately mention’d 
fuppofition, they may refrigerate 


that particular Liquor without ha- 


ving the like Effe& on other Liquors, 


whole Textures are differing, And : 


I might countenance this by adding, 
that as fiery and agitated a {pirit as 


that of wine, when well detleem’d, 


is juftly thought to bes yetI know 
more liquors then one, that being 
mingled with it, will im a trice des 
prive it ofits. Fluidity 5 and the like 
change I have ifometimes made in 
{ome other liquors alfo. But I muft 
not infift on fuch matters, having 
mention'd them but only. to awaken 


mens curiofity and circum{peGion, | 


and not to build much. upon them, 
which will be eafily credited, if itbe 
remembred, thar a little above I my 
{elf fufficiently intimated, that this 
Conjecture fuppofes fomething about 
the Theory of Cold, which is not yee 
fufficiently clear’d. Only, becaufe 
ghe former Experiments fhow, That 
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the various Agitation of the minute 
parts of a Liquor, whereon its Flui- 
dity depends, miay be hindred or fup- 
préfied by the'intérvention of advens 
citious Corpuicies: But donot clearly 
fhow, ‘That the Liquor’ by being de- 

riv’d of that'Kind of Agitation does 
aétually acquire a Coldnefs': I mighe 
{ubjoyn thus much, that by the Ad- 
ditiofi ofa certain fubftance(whichfor 
juft'reafons IT muft forbear ‘to de~ 
{ctibe ) that would fcarce fenfibly res 
frigerate. common Water; 1 can 
make a cettain (and for ought I 
know, ‘one only) Liquor, ° that is 
wont to the touch to be much of the 


| ‘Temper of Water, to conceive 2 


confiderable:‘degree of Coldnefs : 
This, I fay, (as firange as it may 
feem ) 1 might here fubjoyn to-coun- 
tenatice the Conje@ures, I have been 
delivering, and afford fome new 
Corrolaries; but for the Reafon 
tiewly intimated I forbear, and the 
rather becaufe 1 think ic high time 
to rerurn thither, whence the Confi- 
derations, I have offer’d ~ about 
‘Weather-glaffes; have made me dis 


‘ores, | 
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odwas going. then.to, take notice, 

por the Ocecafion offer’d, by.whar 
Lrelated of the Influence of. the, Ar-. 
mof{phzres . gravity ,upon, common, 
Weather-glafles, of the difference 
between them. and thole that are Hers 
metically feal’d.. . Andiindeed, »thefe 
ate in {ome things fo, much more con- 
veniene then the others, that (if L-be 
not miftaken,).ic has already spgov'd 
fomewhat ferviceable.to the Inquifi- 
tive, that [have dire@ted the makiag 
9% the firft of them,, that ,bave. been 
blown, in Svgland , At. the. Beginging 
mdeed I had difficulty. .to. bring..men 
to belicye, there would. be a rarefa- 
ction and..condenfasion of, a, liquor 
Hermetically.feal'd. up, .. becanfe,of 
the School DoGrine touching .the 
Unpofibility ofa, vaceum, and’ efpe- 
¢ially, becaufe had never feen any 
Experiment of this kisd, nor met 
with.any..that had, but after, fonte 
Trials, which my ConjeQures.led 
me to make fuccestully ‘enough, thas 
in Hermetically {eal'd. Glafles .bosh 
Airand Water mighy be alrernatehy 
yarif.d.and,condens d's .£- foundmy 
Works much facilitated by ‘the fight-of 


¢ 











CG, 
| afmall feal’d Weather-glafs, newly 
brought by an Ingenious ‘Traveller 


‘) from Florence, where it feems fome 





| of the Eminent Vertuof, that eno- 
| bled that fair City, had got the ftare 
of us iti reducing feal’d Glafles into a 
| convenient fhape for Thermofcopes. 


-B Butfince that, the Invention has in 


| England by a4 dexcerous hand, that 
ofes @ make them for me, been im- 


‘} prov'd, atdthe Glaffes we how ufe 








| aré moréconveniently fhapd, and 
| more Exa@ then the Pattern, I cau- 
fed the firftto be made by, Butthe 
filling of thefe log ones that we now 
ulé, is 4 work of more nicenels and 
difficulty, then they that have not tris 
ed'will be apt to imagine, and there- 
fore may elféwhere deferve either 
from our Pen, or his, that is mofé 
vers'd in making them, a more pat 
ticular account of the way of Per- 
forming it The advantages of thefe 
Weather-elaffes being at no hand'ins 
eonfiderablé, ’ For, the’ weight or 
preffure of the Atmofphere ( which, 
as'we have noted, may work very 
much upon’ others, ) their being 
feal’d defends them from: And by 
; Hes) Sa this 
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this Advantage they may be us’d in 

the highest and in the deepeft places, 

with as much certainty as any where 
elfe, Next, whereas in other Ther- 

mometers the Liquor is very fubje& — 
tobe fpilt, in caie they be removed 
from place. to place, and which is 
worle, though they be not remov‘d, 
is {ubject to be prey’d upon and waft- 
ed by the Air, whereby informati- 
ons of {uch Weatherglaffes are ren- 
dred in Tra& of time fomewhat un- 
certain ; In feal’d Weather-glaffes, 
there is no danger, that Liquor 
fhould either {pill or evaporate, 
And upon the fame Account, thefe 
have this Advantage, that -you may 
Jafely let them down into the Sea, 
and immerfe them in any Liquor, 
you pleale, without excepting the 
moft. corrofive to examine their 
Coldnefs: Notto mention, that in- 
ftead of the courfer Liquors ufed in 
common Weather-glaffes, which 
are fome ofthem not unapt to freez, 
nd others unapt enough to comply 
with the. flighter alterations of the 
4ir,. and inftead of the colourlefs 
Liquor, whether water orno (I know 
not, 
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not ) us’d in the Floreztize. Weather- 
glafsL{aw, Weimploy highly re&i- 
fi'd fpirie of Vine, whole being 
brought to.a. lovely red with Cos 
chinele, opend by the moft fubtile 
volatile {piric of Urine, by which 


means the included Liquor is not on- 


ly very confpicuous and fecur'd from 
freezing, but fo fufceprible of even 
the flighter impreflions of external 
Bodies ( which would work but faint- 
ly on water ) that tis pleafant to fee, 
how many Inches a mild degree of 
heat will make the TinGture afcend in 
the very flender Cylindrical ftem of 


| one of thefe ufeful Inftruments; of 


which we have {poken the more par- 
ticularly in this place, becaufe we 
fhall have frequent occafions to mens 
tion them in the following Papers ; 
and no body. as yet, that we know, 
has written any Accounct.of them. 

But though thefe Weather-glaffes 
be much more. to be. relied on, then 
thofe thatare commonly in ufe, yet 
we: would have a Philofopher look 
upon both thefe. and our. Senfories, 
but as Inftruments to be imployed by 
his Reafon, when he makes his Efti- 
. mates 
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matés of the Coldnefs\ of Bodies: 
And though perhaps it will fignifie 
fiothing in the Evenr, yet I fee not, 
why it fhould misbecome a Natura) | 
lifts Diligence and circumf{pe@ion to | 
try, whether evn fuch weather-glaf- 
fes ought to be fo far allow’d of, as 
to hinder men from looking after any 
other kind of ways of eftimating 
ond. ' 

For, though the fealing of thefe 
Weather-glaffes prote& the’ included 
Liquor from the preffure of the Air, 
and keepit front evaporating, yet it 
Will not follow from hence, that they 
fiuft be exempt from all-the other 
imperfeGtions, which. we formerly 
mention d to be imputable to‘VVea- 
ther-glaffes,’ a dla, cy gh sie? 
«“-Tknow not whether you will allow 
amie to add on this occafion; that the 
tincted fpirit’ of Vine ( and thelike 
tay € for ought we know ) be faid of 
any {ach Liquor) being“ a particalar 
mixtire, in cafeit be allow'd poffible, 
that the fubtile feams of fuch Bodies © 
(as we formerly noted to ‘be frigori- 
fick inrefpe&to fome Liquors ) may 
infinuate* themf{elves’ ‘through the 
ee Ou ~~ pores 
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res of Gals; ‘as “tis granted, that 


_ the Efflaviums' of the Loadftone do 


readily per-meat It: in this Cafe, ¥ 
fay, though I) willingly allow it not 
tobe Uskely, yer it is ‘not abfolurely 
impofssble; that fome' Steams, that 


| wander through: the Air, may: be 


more or le{s Cold, orimay more pro- 
mote or hinder an agitation’ among 


| the minute parts in‘reference to Te, 


thenin reference to other Liquors’: 
as we formerly noted, that @ crain Or 
two of Opium will exceedingly allay 
the warmth and motion of the whole 
mais of ‘Blood in a! mans’ Body: 
thoughiten: times that Quantity’ will 
not fenfibly:refrigerate the’ tenth part 
of fo muclt water, | And. ‘that this 
may appear the: lefs ewcravagant)! T 
fhall here add fome’ mention ofan 
odd Pheanmeénin, thaysy> as ae were, 
by fome Fate has occur’dto me finde 
began the Difcourfe Fath tow tips 
oni;: for whileft Lwasyefterday wrt 
ting [t;:1 had occa fionxoE xamind by 
juchia' SeaFdo VVeather-gtafs' ¢ 454 
bave.been fpeaking ‘of the’ Tenipey 
ofa certaimiftrange kind of mixtitre, 
that towards:the: dlofe-of #hisTred- 


tile, 
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tife, I fhall have Occafion to take | 
fpecial Notice of: and though tothe Jj 
couch it appear'd’ but’ Lukewarm, | 
yet having put into it the Ball, and | 
part of the ftem of the feal’d Wea- | 
ther-gla{s, 1 found the Included Li- | 
quor -flowly enough: impell’d up fo | 
high, that at length, tomy wonder, | 


it rofe eight or nine Inches in a Stem, | 


which was not much above a foore | 


long ; but that which] relate, asthe | 
{urprizing Circumftance; ois, that | 
when [had! taken out the Thermos | 
fcope, and removd it again-into a) | 
deep Glafs. full of Cold water, 
whence I hadjuft before taken it out, | 
to. put it into the Anomalous mixz | 
ture, [hada mind:to examine; the 
ZinGture in the Weather-glals ‘did 
not.(.as it was wont, and as ‘any one 
would have expected ) :begin:to fub- 
fide again towards its formér ftation, 
but..continued within about: half an 
Anchor lefsiof the very Top of the-Jn- 
firument, though’ neither! my ‘own 
bufie Eyes, non thofe of a ‘pérfon ve- 
ty, well Veers'djin -making andi ufing 
_Lhermofcopes; could perceive,» that 
‘the , expatided'cTinGture. > was: sary 
otis | _ where 
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where difcontinued by any Air or 
Bubbles, which at firft we fufpeéted 
might poffibly (though it were very 
unlikely ) have been generated by the 
Tepor of the mixture, But that which 
continued our wonder, if not increa- 
fedit, was, that during four or five 
hours, thatthe Jnftrument continued 
inthe Cold water, and during fome 
hours alfo,. that it was expos’d to the 
Air, the Tinéure did not fubfide 
above halfanZnch; and which is yee 
more ftrange, having left the Glafs 
all night, in the window ofa Room, 
where there was no Chimney, 
found in the morning, that its de- 
{cent was {carce {enfibly greater, for 
it continued about eight Jnches high- 


er, then the mark it ftood at, when 
| Tfirft pucit into the Lukewarm mix- 


ture, and how long it will yer retain 
this {trange.expanfion, is more then 
Zcantell, But by this.and what Z 
may have occafion hereafter to relate 
concerning this mixture, it may ap- 
pear fomewhat the more reafonable 
to fufpect, that even feal’d Weathers 
glafies furnifhed with high reétifi'd 
Jpirit of Wine, may in fome (though 
very 
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very fare )-conjun&tutes of Circumi- | 
ftances, and ftom fomé peculiar | 
Agents, either by their infinuating | 
themielves'through the Pores of thé | 
Glafs, or on fome’ other’ Account, | 
receive impreffions, that, as’ far as | 
can eafily be difcern’d;’ aré not pure- | 
ly the genuine and wonted Operati- 9 
ons of Heatand Cold. m | hs 
The Chymift Ovthelias tellsus, that B 
Theatr. the Liquor diftill’d from the Oar of * 





Chynte. oi é 
volum.6. Magnefia or Bifmute ( which feems to | 


be the fameMineral,that we inEnglifh | 
call Tinsglafs)) will fwell m the Glafs | 
‘tis keptin, not only manifefily, but — 
very confiderably at the full’ Moon ; _ 
and shrink atthe new Moons; ‘and if || 
all my. endeavours to ‘procure that | 
Oar’/had ‘not’ provd’ ‘fruitlefs, 7 
fhould be able by my Own Experi- 
ence to difprove or confirm fo admi- 
rable a Phenomenon; but-being as yet 
unfurnifh’d'to make ‘the Trial my 
felf, left ic might appear’a Vanity, 
{o much as to mention’ ( without rez 
jeGing it} athing ‘fo very unlikely : 
rfhall add, “that fince 7 find the 
Thing for the main, which was’ de- 
livered by the Chymift, \ imploy’d 
as 
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in|, 28 an Argument by a 
ol 
tine | 
tthe} 


famous Mathematici- 
an (the Jefuite Cafa- 
| tas) whole expreffions 
are fuch, as if he him- 
felfhad obferv’d, «that 


| the foremention’d Miz 
neral {pirit increafed 





that 
ar of 
nS t0 | 
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| Wine, did 


very fenfibly, in Bulk 
about the time. of the 
‘full Moon,. . which 
wonder being admit- 
ted, may. .nor,. only 
_ countenance what we 
_ were faying, but hint 
fome other — very 
‘ftrange things in Na- 
ture. This brings in- 
tomy mind) (what 
have elfewhere men- 
ond) thatia Tin@ure 
Of Amber, Z had 





Vitrum optimé claufum ne quid 
exfpirare polfer, inloco ubi gui-~ 
efcevet, Hatuiy nec. fine animi 
voluptate licebat in Pleniluniis 
manifefta inclufi -liquoris in- 
crementa obfervares in Novilu- 
niis vero Decrementa, &e. 
They are the words of Paulus 
Cafatvs in his Terta Machinis 
motdy: Pag. 143. But fince 
the writing of ‘thefe Pralimi- 
nary Difcourfes, the Author 
of them having cenfulted by 
the means of fome Ingenious 
friends, the learned Cafats, 
finds,that He never made nor 
faw the Experiment himfelf, 
bur relates it upon the autho- 
uty of a_certain Dutchman, 
whofe name he adds not, and 
who therefore may probably 
be the fame Orthelius that is 
mention’d by the, Authorof 
thefe Praliminary Difcourfes, 
who thinks ic requifite to 
give the Reader this Adver- 
tifement, becaufe Cafatus 
himfelf did not, as he fhould 


have done, intiniate that he 


deliver’d this bat upon ano- 
thers credit, 


) Made with high reGifi'd. {pirie of 
for many, Moneths in a 


| well {top Glafs difcover it {elf.to:be 


i 
1 
i 


i 
i 
{ 
i 
i 


| affected with certain: changes, ‘which 
) were thought toproceed fronyfome 
| fecret mutationsof the -air,. 


that did 
fenfibly 
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fenfibly fo work, as Z-had not obfers 
ved it to do upon other Liquors, 
wherein the {pirit of Wine abounded; | 
And perhaps upon long and diligent | 
obfervation, one might find a Difpa- 
rity betwixt Weather-glaffes kept in 
the fame place, but furnifhed with 
differing Liquors, a Difparity, 7 fay; 


that could notbe fo well afcrib'd to |}, 


any thing as to the peculiar Nature — 
of the Refpe&ive Liquors, which, 
though of divers kinds, may ( to.add_ 
that cowards the facilitation of Tri- 
als ) be made of a very confpicuous 

colour, ‘by the felf-fame Metal, Cops |} | 
per, which not only givesthe Known || 
colour in Agua fortis, but affords a | 
fair {olution in -4qua Regis, and it 


makes a Liquor of a moft deep anid | \ 


lovely blew in {pirit of Urine, or of | 


Sal Armoniack, and the likes nays |} ; 


Ihave found, that ingood Chymical — 
Oy! of Turpentine ( for exprefs'd oyls | 
are too eafily congeal’d ) the bare fi-— 
lings of ie will yield a fufficient ‘Tine 
Gure, But becaufe it is yet bur 4 
bare {ufpicion, that Seal'd Weathers 
glaffes made of differing Liquors, | 
but in other points alike may be 

RES other; 
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et ) otherwife then uniformly afiected by 
ul the Temperature of the External 
| Air; I fall now add an’ obfervation 
Stl) already made; /to fhow; that even 
IME the Seal’d Weather-glaffes furnifh’d 
Duis with {pirit of VWVine are not fo per- 
| fe&tly fecluded from all commerce 
§ with extertial Bodies, and’ liablenefs 
| to their’ Operations, ‘but that they 
| may be wrought upon otherwife 
| then we think, |For J have more 
W) then once obferv’d, thatevenin feal'd 
I) Thermofcopes'( made purpofely at 
| home for me, and with great care by 
|| the experteft maker of Them’) after 
}| a’ good while, and when» no fuch 
il) matter’ was’ expeGed, there have 
}) eimerg’d Bubbles, which, whether 
they proceeded from fome undifcerns 
Hable Particles of ir, barbour'd in 
nays the Pores of the Water, which: in 
nial) procefs of time, by their Union came 
oy to make  confpicuons Bubbles,- or 
wl) from: fome dilpos'd particles of the 
Ti) fpirit of Wine it felf by fucceffive al- 
bit!) zerations brought to a’ftate ‘of Elafi- 
ihe) city, Znow examine nots but only 
wos) affirm, that fometimes 7 have had ot 
y Wy) shefe Bubbles grearenough to poffefs 
i) fee F the 
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the {pace of many Inches in the fhank — 
ofalong feal’d Weather-glafs, and | 
I have been troubled with them in | 
more Weather-glafles then one or 
two: whichI therefore take Notice | 
of,not only; becaule it ferves to prove | 
what I was iaying, but becaufe it is | 


very fit, an Advertifement fhould be | " 


given of itto prevent miftakes. For | 
when thefe Bubbles are {mall, and | 
are generated or happen to ftay ator. | 
about the Place, where the Spheri- | 
cal and Cylindrical parts of the Glafs | 
meet, they may eafily (.as I have ob- | 
fervd )lurk unheeded, and reaching | 
from fide to fide, fo divide the fpirie J 
of Wine inthe Ball from That in the | 
Stem, that the latter fhall not be able | 


corife and fall according to the chan- J : 


ges of the weather; the. Bubble not. | 


withftanding its aerial nature, being. 9 


more indifposd tobe movd upand | 
down in the flender Stem of a {mall — 
‘Weather-glafs, then the {piric of ] 
Wine it felf, as we have elfewhere | 
fhown, that'when Air is not forced, | 
a Bubble of it will not in feveral cafes | 
foreadily pafs through a very narrow | 
paflage,; as would that grofler fluid, | 
Water, Bur | 
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Bur all thefe difficulties ( not to 


call them extravagances) which IJ 
have been mentioning about feal’d 
| Weather-glaffes, I reprefent not to 
| fhow, that it is ( at leaft as yet) 


worth while to fufpe& ours fo far, as 


to imploy all the Diligence and Ins 


i “ventions, that were requifite to pre- 
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alll 
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Cl 
ilbe thought the Liquor, that is moft 
Mulceptible of fuch an Intenfity of 


vent or filence the fulpicions of a 
Sceptick, or that might be thought 


‘upon, incafe the matter did require 


th!) or deferve fuch extraordinary Nicety, 


| but only to give men a rife to conti- 
‘| der, whether ic would be amifs to 
g}) take in ( when Occafion pretents tt 
| felf) as many collateral Experiments 


it] and Obfervations as conveniently we 
le} 


‘can, to be made ute of as well as our 
|Senfories and Weather-glafles in the 
‘Dijudications of Cold. And pers 
haps an Attentive Enquiry purpofely 


made, would difcover to us feveral 
other Bodies, Natural or Factitious, 
‘eftimating the degrees of Cold. For 
though (to give an infkance ) water 
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which we might make fome ule of in 
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roy or fulpend ‘its 


\Cold, as will deft 
Fluidity, - 
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Fluidity, yet not here to repeat, 
what we formerly deliver’d of the 
eafie congealablenefs of Oyl of Ani- 
{eeds, we have (as we elfewhere note 
to another purpofe) diftill’d a fub- 
{tance from Benzoin, which becomes 
of a fluid, a confiftent Body, and 
may be reduc’d to the ftate of Huidity 
again by very much lefler alterations 
of the Ambient Air, as to Heart and 
Cold, then would have produc’d Ice 
or Thaw’dit. Icould alfo here take 
notice of, whatI have fometimes ob- 
ferv'd in Amber-greefe, diffolv’d in 
hich reG&ifi’d {pirit of Wine, or in 
other Sulphurous or Refinous con- 
cretions diffolv’d in the fame Liquor ; 
for now andthen, though it feem'da 
mere Liquor in warm Weather, it 
would in Cold ‘weather let go pare 
of what it {wallow’d up, and afters 
wards rediffolve it upon the return of 
warm weather; fome of thefe con- 
cretions,: as I have feen in Excellent 
Amber-greefe, fhooting into fine fi- 
curd maffes, others being: more 
rudely congeald. And] mightalfo 
add, what I have obferv d in Chymi- 
cal Liquors, (not unskilfully pre- 
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quors, VVater, 
That may afford us other Teftimo- 
“nies ofthe increafed or leffen’d cold 
| ofthe Air, then that which it gives 
us in Common Weather-glafles, 





} par’d out of Urine, Harts-horn, ¢9'c.) 
| which would fometimes feem) to be 
totally clear Spirits, and at other 


| proportion of Salt to Chryftallize at 
ons of the Weather, in point of 


/} Coldand Heart. 
| ees (1fay ) 1 could mention, but I 


| bear Boats heavict loaden in Winter, graphie du 
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times would fuffer a greater or leffer 


the Bottom, according to the Mutati- 


dad 





Suchkind of inftans 





fhall rather chufe to profecute my 
Examples in that obvioufeft of Li- 
and add, that even 




















For infome parts of France the VWVa- 
| ha a = ‘ 
termenoblerve, that the Rivers will 7» 1,4/0. 








then in Summer; and I have upon/. Far 
nie’, liv. 


inquiry been credibly informed, that 18. cap. 

Seatnen have oblerv’d their (hips to ™: 

draw lefs water upon the Coafts of 

frozen Regions ( where vet-the Sea 1s 

wotit tobe lefs brackifh ) then they 

do on our Britifh Seas: which ar- 

pues, that water is thicker and heas 

vier in VWVinter then in Summer. ‘ 
Nay, I fhall add, that not only in a 
| 3 differing i 
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differing Seafons of the Year, but 


. even at ieveral times of the fame day | 


Ihave often obferved the Coldneifs 
ofthe Airto be (regularly enough ) 
fo much greater at one time of the 
day then-.at another, that a Glafs 
bubble Hermectically feal’d and pois'd 
io as to be exa&ly of the fame weight 
with its equal Bulk of Water, as that 
Liquor was conftituted at one time 
of the Day, would about Noon, 
when the warmth, that the Summers 
Sun producd in the Air, had fome- 
what rarifid the water, and thereby 
made it bulk for bulk. fomewhat 
lighter then before, the Bubble 
would finkto the Bottom of the wa= 
ter, which (fof the better marking 
the Experiment.) Z keptin a Glafs- 
Tube ; but when at night the coole 
nefs of the Air had recondens'd the 
water, andthercby made it heavier, 
it began by little and little to buoy up 
the Bubble, which ufually by morn- | 
ing regaind the Top of the Water; | 
and at other times of the day itnor | 
unfrequently happend, that the 
Bubble continued {wimming up and | 
down betwixt the Top and the Bots 

i a tom, 
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73 
tom, without reaching either of them, 
fometimes ftaying fo long in the fame 
thac ic’much fur- 
prizd divers’ of the Virtuofi them- 
{elves, who thought the poling of 
a weight fo nicely, not only a very 


great difticulty (as indeed it is ) but 


aninfuperable one, But of this Ex- 
periment/ elfewhere lay more 5 and 
becaufe about other Weather-glaffes 
Ihave {aid fo much already, / think 
it may not be improper to Sum up 
my thoughts concerning the: Creter1a 
of Cold, by reprefenting the follow- 
ing particulars, 

1, That by reafon ofthe various 
and unheeded predifpofitions of our 
Bodies, the fingle and immediate in- 
formations of our fenfes‘are not ale 
ways to be trufted, 

2. That though Common  Wea- 
thereglaffes are: wleful Inf{truments, 
and the informations they give us are 
in moft cafes preferrable to thole of 
our fenfe of touching, in regard of 
their not being fo fubjec to unheeded 
mutations: yet ev’n thefe /nftruments 
being {ubje& tobe wrought upon by 
che differing. weights of the. Atmo- 

F 4 {phere, 
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iphere, as.well as by Heat and Cold; 
may ( uponthat, and perhaps fome 
other accounts } eafily mif-informius 
infeveral cafes, unlefs in fuch Cates 
we oblerve by other /nftruments.the 
prefent weight of the Atmofpherey 

3.) Thatothe feald Weather-glafe 
fes, we have been mentioning; are 
fo far -preterrable: to the Common 
ones, as ( cipecially they not being 
Obnoxiousto the various preffure of 
the external ir) that there {eems no 
need in moft:cales ro decline their ree 
ports, or poitpofe Them to thofe of 
any other /nitruments: But yetvin 
fome nice|Cales it may be prudent 
( where icmay conveniently be done) 
to make ulealfo of other ways of ex- 
amining the Coldnefs of Bodies, that 
the concurrence or variance to be 
met within fuch ways of-Examinati- 
on, may either confirm the Tehtimo- 
ny of the Weather-glafs, Or excite 
or affift usto a further and {everer in- 
quiry, 

4. That Zwanld not have Mentoo 


-eafily deterr’d from devifing and try- 


ing various Experiments. ¢ if other- 
wale not unlikely or irrational ) about 


ky the 
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the eftimating of Cold, by their ap- 
pearing difagreeable to the vulgar 
Notions about that Quality, - For 
I doubt, our Theory ot Cold is not 
only very imperfe&, bur, in great 
partillgrounded. And I fhould ne- 
ver have venturd at trying to make 
feal'd Weather-glafles, if I could 
have been: withheld either by the 
grand Peripatetick Opinion, that 
(tofhun a void) water muft re- 
main fufpended in Glaffes, where if 
itfall, the Air-cannot fucceedit3 or 
the general opinion .cy'n ef Philofo- 
phers as well new,as old,: That Air 
muft be far eafier then «any vifible Lis 
quor condens'd by Cold, 
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SADR RRABD AAR! ABA RARAAR 
The IL f. Difcourfe, 


Containing 
The II. Paradox, 
‘ Viz. 
Touching the Caufe of the Con- 


denfation of Air; and Afcent 


of Water by Cold iz Common 
Weather-glaffes. 


Hough I thought here to end 
, the Preliminary Difcourfe, as 
doubting it may be thought prolix 
enough already, yet for confirmation 
of what I- was-tlately- hoting, abour 
the incompletenefs of the Theory of 
Cold (and becaufe the evincement 
thereof may give rifeto many Trials 
that may inrich the Hiftory of Gold ) 
Ywillhere fubjoyn a Difcourfe for- 
merly written on another Occafion, 
For though upon that Account Iam 
fain 


























































75 
fain to leave out the beginning of It, 
as not juted to the, prefent Occafion, 
yetthe main Body of the Diicourte 
may be ( [think not improperly ) an- 
nex’d to what has been already faid 
about Weather-glafles, fince it exa- 
mines the caules of the principal Phe- 
womenon of them, and will perhaps 
help to difcover the incompletenefs of 
mens Notions about Cold, by fhow- 
ing that the true caufe, evn of the 
moft obvious Phenomenon of Com- 
mon Weather-glafles ( though al- 
moft every man: thinks, he unders 
ftands It ) has not yet been fufficient- 
ly inquir'd into, 

The difcourfe then ( that firft part 
of It as forreign to our prefent pur- 
pofe ) being omitted, is as follows, 

—To profecute our Difquifition fa- 
tisfaGtorily, it will concern us to 
confider, upon what Account the wa- 
ter rifes in Cold Weather and falls 
in Hot, in common Weather-glaffes, 
whole Conftru€tion being fo well 
known, that we need not {pend time 
to fet it down, we may forthwith 
proceed to take notice, That’ con- 
cerning the “reafon, why in thefe 
om ‘W eather- 
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Weather-glafles the water, or other 
Liquor in the fhank or pipe, ‘afcends 
with Cold, and defcends with Heat : 
there are-three opinions, ‘that will 
deferve our Confideration, 

The firft is the common opinion of 
the Schools and Peripateticks, and 
indeed of the generality of learned 
Men of differing Seéts, who teach, 
that the Cold of the External Air, 
contracting the Air included in the 
Weather-glafs, and thereby reducing 
it into a narrower Room then for- 
merly it poffeft, the water. muft ne- 
ceffarily afcend to fill the place de- 
fertéd by the retired Air, left that 
{pace fhould become a Vacuum, which 
Nature abhors, 

But againft ‘this Explication we 
have feveral things to objec, 

For firft, I am not fatisfi'd, that 
any of the Schoolmen or Peripate: 
ticks ( at Jeaft of thofe I have met 
with ) have folidly evinc'd that Na- 
ture cannot be brought to admita 
- Vacuum, WNor.do I much exfpe& to 
fee that affertion well provd, by 
thefe, orby any other, that forbear 
to make ufe of the Argument of the 

ean Cartefians 
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Cartefians drawn from the Nature of 
a Body, ,whofe very effence they 
place in its having extenfion ; which 
I fay, becaule about this Argument 
[neither have yet publifhed, nor do 
now intend to deliver my thoughts. 

Next, ic feems a way of Explica- 
ting, that little becomes a Naturalift, 
to attribute to the fenfelefs and inani- 
mate Body of water an Aim atthe 
good of the Univerfe, ftrong enough 
to make it adt, as if it were a free 
Agent contrary to the tendency of its 
Own private Nature to prevent a Va- 
cuum, that, as is prefum’d, would 
be hurtful to the Univerfe, 

_ But thele Arguments we have elfe- 
where ured, and therefore need not 
infift longer on them here, 

Thirdly, if you take a Bolthead, 
with a large Ball and long ftem; and 
do, withthat and Quickfilver make 
the Torricellian Experiment, there 
will be.an Inftrument prepar’d like a 
Common Weather-glafs, fave that 
the {tem is longer, and that the Li- 
quor is Mercury inftead of Water, 
and yet in this cafe we fee not, that 
the Adercury, which remains pendu- 
lous 












































(78) | 
lous inthe pipe at the height of about 
30. Inches; offers co afcend into the 
cavity of the Bolthead, to fill up the 
{pace, whence the Air was expell’d 
by the Afercury; and which the 
Quickfilver alfo by its fubfiding de- 
fertced, Andthe outward applicati- 
on of Cold Bodies to the forfaken 
part of the head will not perhaps Oc- 
cafion the rifing of the Quickfilvera 
2 ofan Inch, ifhalffo much, though 
the like degree of Cold would make 
the water afcend in a Vulgar Ther- 
mometer, though fhorter, to the 
height of feveral Inches. But this 
Argument I alfo on another Occafion 
further difplay and vindicate, 

Wherefore Zfhall add one more, 
taken from the Confideration of 
thefe feal’d WVeather-glafles, thar 
are defcrib'din this prefene Hiftory 
ofCold. For, inthefe the Air does 
not fhrink, but rather feems to be 
expanded, when the weather grows 
Colder, fit befaid, that water be- 
ing contracted by the Cold, the Ait 
follows it to prevent a Vacuum; I an- 
{wer, that thofe, that fay this, fhould ° 
explain, ly, whereas in Common 

| VV cathes- 
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Weather-glaffes the water afcends 
cofollow the Air, in thefe the Air 


mutt defcend to follow the water: 


And why, fince to avoid a Vacuum 
the one in common Weather-glaffes, 
and the other in feal’d ones refifts cone 


traGtion, Nature: does not rather 


make the Air in Common Thermo: 
Meters, retain the extenfion, they 
conceive due tO its nature, then put 
her felftothe double Labour of {uf- 
fering the Air to be preternaturally 
condens'd, and compelling the wa- 
tertoaicend contrary to its nature, 
But thefe Arguments J will not urge 
fo’much, as this other, that in our 
prefent cafe, the above propos’d An- 
{wer will by no means falve the diffi: 
culty, For if the water be really 
condens d into lefs, and the ir exs 
panded into more {pace then they rez 
{peGively poffeft before; Z fee not, 
how a Vacuum or a worfe Jnconveni- 
ence will beavoided; for 7 demand, 
fince Glafs is granted to be impervie 
ous to Jir and water ¢ as indeed elfe 
Nature would not need to make wa- 
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what becomes of the Body, that was 
harbour’d in the {pace deferted by the 
water upon its Condenfation? 
Which Queftion, thofe that donot 
fay, any thing efcaped away through 
the Glafs, or that any thing was an- 
nihilated, will not eafily anfwer, 
But this is not all, for v further de- 
mand, when the 4ir expatds it {elf 
to follow.the water, how by that ex- 
panfion of the Air, a Vacuum both 
coacervaium (as the old Epicureans 
{poke ) and zater{per[um, is avoided, 
For the aerial Corpufcles cannot ad- 
vance into this {pace deferced by-the 
water, without leaving either in 
whole or in part the {paces they fill’d 
before, {fo that by this remove an ae- 
rial Corpufcle only changes place, but 
does not adequately fill any more place 
then it did before, Butif it be faid, 
that the fame ir without any fub- 
ftantial- 4cceffion, may adequately - 
fillmore fpace at one time then at 
another: Zfthis, 7fay, be pretend- 
ed, 7 fhallnot urge that it appears 
not, why it were not more eafie for 
Nature incommon Weather-elaffes, 


aswell as in feal'd ones) to ratifie tbe 


Air, 
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‘Air; which they teach to bé fo very 
eafily rarifiidand condensd, then to 
make the heavy Body of water to af- 
cend. For J may.very well reply, 
that J {carce know any Opinion in 
Natural Philofophy, that to me 
f{eems more unintelligible, and more 
worthy to be confidently rejected, 
then This harfh Hypothefis of Rarefa- 
&ion, Of which /fhould think ic ine 
jurious to fo judicious a Philofopher, 
as my Lord Browncher, to indeavour 


here to manifeft the ablurdity, Defence 
though / had not in another place sé 


fhewn it already, 

The next Opinion, we are to cons 
fider touching the caufe of the afcen- 
fion of Water by cold in Weather- 
glaffes, is that of Mr, Hés, who, in 
the laft Chapter of his Book de Cor- 
pore, Se&t, the 12, having premisda 
delineation of acommon Weather- 
glafs; {ubjoyns this Explication ; 

Inthe fixth and feventh Articles of 
the 27. Chap. ( where I confider the 
caufe of Cold) I have fhewn, that 
fluid Bodies are made colder by the 
/preffure of the dir, thatis to fay, by 
a conftant wind that prefleth ee 
; Or 
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For the fame caufe it 1s, that the {u- 
perticies of the water is prefs’d at P, 
and having no place, to which it may 
retire fromthis prefiure, befides the 
Cavity of the Cylinder between H 
and E, iris therefore neceflarily fore 
cedthither.by the Cold, and confe+ 
quently»it afcendeth more or lefs ace 
cording as the Cold is more or lefs 
increas d,.. And again, as the Heat 
is more ifitenfe, or the Gold more re; 
mifs, the fame water will be deprefs'd 
more or lefsby its own gravity, that 
is to fay; by the caule, of, gravity 
above explicated. | 
But however the Author. of this 
Explication, to prepareusto receive 
at, cell us, that however, the above 
mention’d ‘ Phenomexon be certainly 
known to be true by expertence,. the caufe 
necerthelef{s has not yet been, difcover'd:s 
yet I confefs, Ithink, this.newly. reci- 
ted affertion might as! well have been. 
plac‘d after his explication, as juft:be- 
fore it. | | 
Bor firft, whereas he remits us to, 
the fixthand feventh -Articlés.of the 
27. Chapter (for the reference is 
milprinted ) as containing » the 
grounds 
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grounds of this Explication, I: mu 
profets oe felf far from being fatis- 
fi'd with the general Theory of b Cold 
deliver’d in that Ch lapter, -as being 
part! pat ire, infuficienr, 
and partly {carce intelligible, - as i 
fhall elfewhere have Occafion'to 
fhew ; and as for what he particular- 
ly alledges in the fixth and {eventh 
Articles of a conftant wind, that 
preffes fluid Bodies, fand' makes them 
Cold, befides'that that is prooflefly 
affirm’d, we fhall anon have Occafiz 
on to mention-an Experimetit, where 
water was not Only much refrigera- 
ted, but turti'd’ into Ice, ‘though’ it 
were feal’d up in Glafs Veflels, atid 
thofe fufpended too in other Glaffes, 
wherein fome of'them had Air about 
them, and fome others were totally 
immersd in unfreezing Liquors, fo 
that the water that was feal’d up was 
fufficiently protected from being tar 
ked by the wind, as Mr. Hob’s con- 
ceipt ‘of the Caule of freezing’ re- 
quires, 

Secondly, I fee tio rrecethey that 
the Cold fhould prefs up the {uperfi- 
cies of the Water itito’ the fhank of 
G2 the 
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the Weather-glafs, efpecially fince 
ris manifeft, that the Water will rife 
with Cold in a Weather-glals kept 
in a ftill place, and free trom any 
{enfible wind. Befides that, it fhould 
be prov’d, and not barely affirm‘d, 
chat an infenfible Motion deferves the 
name of wind, and that fuch a one 
is the caufe of the refrigeration of 
water, andit fhould be alfo fhewn, 
how this windgcomes to be able to 
raife the water, and that to the height 
of many Inches more in one part of 
the {uperficies then in another, Be- 
fides allthis, Ifay, we find by Ex- 
perience, that Water powred intoa 
Bolthead, till it have fill’d the Ball, 
and reach’d a good way into the 
Stem, willupona powerful refrige- 
ration, fhore of freezing ( which is 
the cafe of water in Weather-glaffes, 
when the Air grows colder ) manis 
feftly fhrink into a narrower room, 
inftead of being impell'd up higher 
inthe Pipe, And if in an ordinary 
Weather-glafs, with a long fhank, 
you apply a mixture of Ice or Snow, 
and Saltto the Bolthead, the water 
will readily afcend in the {hank to the 

height 
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height of divers Inches, which how ic 
willbe explaind by Mr, Hobs Hypo- 
the/is,I do not well fee, 

Thirdly, I wonder he fhould tell 
us, that the reafon why the prefsd 
water afcends into the fhank of the 
Weather-glafs, is, becaufe it hath 
no other place into. which it may re- 
tire from the preflure of the wind, 
fincehe, rejecting aVacuum, andaf- 
firming the world to be every where 
perfectly full, fhould not, methinks, 
have fo foon. forgotten, that in the 
very Paragraph or Section immedi- 
ately preceding this, himfelf had told 
us, that he canwot imagine, how the 
(ame place canbe always full, and never- rhe 


thelefs contain fometimes agreater, fome- 30. Chap. 


times ale{s Quantity of matters that zs 
tofay, thatitcan be fuller then full, So 
thatI fee not, why the water fhould 
find more room to entertain it, in the 
Cylindrical cavity of the Weather- 
glafs already adequately fill'd with 
Air, then otherwhere. And inthe 
feal’d Weather-glafles, we have 
above been mentioning, and where 
in the water defcends with Cold, 
*twill be very hard for Mr, Hobs to 
G 3 make 
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make out the Phenomenon according 
tohisdo&rine, Befides that his Ex- 
plication gives us no account of the 
Condenfation of the Air by cold in 
{uch WVeather-glaffes, as thofe, 
wherein the water defcends ‘with 
Cold and rifles with Hear, 

Fourthly and Jaftly , whereas. 
Mr, Hods takes notice of no other 
caufe of the depreffion of water in 
Weather-glafles by Heat, but its 
own gravity, he feems to have but 
flightiy confider'd the matter. For 
though infome cafes the gravity of 
the water may {uffice to deprefs it; 
yet in other cafes that gravity alone, 
will byno.means ferve the mrn, but 
we muit have recourfeto the expan- 
five Motion or {pring of the Air ine 
cluded in the Cavity of the Glafs; 
For if you. place a Thermometer 
witha large Ball, wherein the water 
a{cends buta little waynto the fhank, 
in a window expos’d™to the warm 
Sun; you will often perceive» the fur- 
face of the water in the Pipe’to bea 
good deal. lower, then that’of the 
Water on the outfide of sthe Pipe, 
which fhews,> that” thisvdepreffion 
bo proceeds 
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proceeds not from the bare finking 
of the water, but from’ its being 
thruft down by the preflure of the in- 
cumbent Air; fince the waters own 
weight, would make che internal wae 
ter tall but-to a level with the furface 
of the external water, and not fo 
much beneath it. And for furcher 
proof, you may, by keepingfuch a 
Weather-glafs long enough in the hot 
Sun, bring the Air {fo far to expand it 
felf, asto drive the water out of the 
fhank, and break through: the exter- 
nal water in divers conf{picuous 
Bubbles, after whofe eruption the 
remaining Air being again refrigeras 
ted by the removal of the Weather- 
glafs into a ‘cooler place, the lols of 
that part of the Air, ‘that e{cap’d 
‘away in Bubbles, will ‘make the wa- 
ter afcend higher in the fhank, then 
in the like degree of Cold, it would 
formerly have been impéell'd, And 
thus mtich:may fuffice to fhew the 
unfatisfa&orinels of Mr; Hobs con- 
ceipt, “ | 

The third and laft opinion we fhall 
mentioti;~is, that of fome ingenious 
modern Naturalifts, ° who-acknow- 
: G 4 ledging 
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ledging that the Air has a weight 
( which Mr, Hobs allo does in effe& 
admit, though he make nat fo good 
wile of it as they ) do by that explicate 
the afcenfion of water in W eather- 
glafles, teaching that the Cold of the 
Ambient Air mgking the included 
Air fhrink into far lefs roomthen ie 
poffeft before, the water in the {ub- 
jacent Vefiel is, by the weight of the 
incumbent Air, which preffes on it 
more forcibly in all the other parts of 
its{urface, thenit is prefsd upon in 
thatincluded in the {hank, impell’d 
up into that part of the thank, which 
was newly deferted by the {felf-con- 
fracting Air, 

But though this Account be prefers 
able by fartothofe which we mentiz 
ond before it, and though it be not 
only ingenious, but, as far as it reach- 
€s, true, yettome I confefs it feems 
hot fufficient, and therefore I would 
fupply what is defedtive, by taking 
in the preffure, (and in fome cafes the 
fpring ) ofthe external Air, not only 
again{t the furface of water (for That 
the newly mention’d explication like- 
wile does) but alfo againgt the internal 
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or included Air. For the recited 

Hypotbefis gives indeed a rational ace 

count, why the water is impell'd in- 

tothe place deferted by the Air; but 

then {uppofes, that the Air is made to 
contraét it felf by cold alone, when 
it makes room forthe water that {uc- 
ceeds in its place,whereas I am apt to 
think, that both the effeéts may pro- 
ceed, at leait in great part, from the 
{ame caufe, and that the preffure of 
the contiguous and neighbouring Air, 
does according to my Conjecture 
eminently concur to reduce the cool’d 
Air, fhut up in the Weather-glafs, 
into anarrower fpace, This it does 
in common Weather-glafles, be- 
caufe the Ambient Air retains the 
whole preffure, it has upon the Ac- 
count of its weight, whereas the in- 
ternal Airby its refrigeration, even 
when but equal to that of the Exter- 
nal Air, loofes part of the preffure, 
ithad upon the account of its now 
weakned {pring. 

But this, as I newly intimated, is 
not the fole account, upon which the 
Air may in fome forts of Weather- 
elaffes impel up the water, and con- 
: tribute 
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eribute to the condenfation of ‘the 
Air incumbent on thé’ water. “For 
in fomé' ¢ircumftances (one or two 
of which we fhall produce by’and 
by ) it‘may ‘fo happen, that the reft 
ofthe Air, that bears upon the wa- 
ter to be rais’d, will not be fo much 
refrigerated, as the included Air; 
that. is to be condens’d, and confe 
quently the other Air will havea 
ftronger {pring, then this’ laft men- 
tion’d Air will retain, and therefore 
the former will have a’ greater pref= 
fure, then the latrer-will be able to 
refift. 

We fhall not now examine, whe- 
ther the {pring of the Air depend up- 
on the {pringy ftru@ture of each aeri- 
al Corpufcle, as the {pring of wool 
does upon the Texture of the particu 
Jar hairs it confifts of, or upon’ the 
agitation of fome intéerfluent fubtile 
matter, that in its paflage through 
the aerial particles whirles. ‘eaéh of 
them about, or upomboth thefe caufés 
together, or upon fome other differ- 
ing from cither of them but this 
feems probable’ enough’ ° that! as, 
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isafcerwards well heated, though it 
acquirenot any greater dimenfions, 
asto fenfe, then it had before, yet.it 
has its {pring much increated by the 
Heat, as'‘may appear, if the feal’d 
Tip be broken under water, by the 
eruption of Bubbles by the indeavour 
ofthe imprifon’d Air to expand it 
felf; fo upon the refrigeration of the 
Air, fofeal’dup, though the additi- 
onal {pring ( if 1 may fofpeak ) which 
the Heat gave ir, will be loft upon 
the recefs of that Heat, or as foon as 
the effe& of that heat is diftroyd, yet 
there will remain in the included 
Aira confiderable fpring, and fufh- 
cient to make it as well’ fill (at leaft 
asito fenfe ) the cavity of the feal’d 
Glafs, as itdid, when its {pring was 
ftronger, “And proportionably we 
may conceive, that though Cold, at 
leaft {uch as we meet with in this clir 
mate ofours, do make the fpring of 
an ‘included parcel of Air weaker, 
then it was before the’ refrigeration 
ofthat Air, yerit may not make itfo 
much weaker, but that ‘the’ aerial 
Corpufcles may be kept fo far exten- 
ded asnot atall (or, f{carcefenfibly ) 
to 
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co quit the room they poffeft before; 
in cafe there be not contiguous to 
them any other Body, which by its 
preflure indeavours to thruft them 
inwards, and fo make them defere 
part of that {pace: which claufe I 
therefore add, becaufe, that if the 
cafe propos'd do happen, *tis obvious 
to conceive, that the weakned {pring 
of the Air cannot retain {o much force 
to refift an external preflure, as it 
would have, if the Cold had not de- 
bilitated it, and confequently this 
cooled Air muft yield and fuffer it 
felf to be condens’d, if it come to be 
expos d toa preffure, to which it was 
but equal before its being weakned, 
And {uch in common Weathet-glaf- 
fesisthe preflure, that is conftantly 
upon the furface of the water with- 
out the Pipe, upon the account of the 
gravity of asmuch of the Air or At- 
mofphere, as comes to bear upon it, 

Having thus explain’d our conje- 
cure, we will now proceed to the 
Experiments we made to counte- 
Naiice it, aS we find them entred in 
our loofe notes, 

Inone of which I find what fol- 
lows, : We 










































(93) 


We took a Viol capable of con- 
taining five or fix ounces of water, 
and having fill'd it almoft half full 
with that Liquor, weinverted into it 
a Glaf{s-pipe of about 10. Inches long, 
and much bigger then a large Swans 
Quill, feal’d at one end, and at the 
other fill'd top full with water, fo 
that the open Orifice being immers'd 
under the Veffell’d water (of the 
Viol ) there remain‘ no Air atthe 
Top of the Pipe: Then, as much of 
the Orifice of the Viols neck, as was 
not fill’d by the pipe, being carefully 
closd with Cement, that no Air 
could get in or out, the Viol was 
plac’din {now and fale, till the vef- 
{ell’d water began to freez at the Top 
and Bottom: And according to our 
expeGtation we found, that notwith- 
ftanding this great degree of infrige- 
ration of the Air in the Viol, the was 
ter inthe Pipe did not at all defcend, . 
So that either the Air did not fhrink 
by fogreat a Cold, or the. water, 
whether to avoid a Vacuum, or other- 
wife, did not remove out of the Pipe 
to poffefs the place deferted by the 

refrigerated Air, 
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Afterwards we endeavoured to 


repeat the Experiment with the fame 
Glaffes, but having had occafion'to 
be abfent'a little too long (though 
not very long ) we found at our re 
turnthe upper and feal'd part of the 
Pipebeaten out, which we fuppos'd 
to have been done’ by the intumef- 
cence of the water in the Viol upon 
its glaciation, : 

Wherefore we faftned into ‘the 
fame Viol another Pipe fome Inches 
longer'then the former, ‘and drawn 
very flender at the feal’d end, that it 
might eafily be broken there,’ and 
having fet the viol’ to freez as before; 
without finding the water to déefcend 
in the Pipe, we did with a’ “forceps 
break off the flender feal’d' end) ‘that 
the outward Air might come'to prefs 
upori the fufpended’water, and,by it, 
upon’ the cool’d’ ‘Air*in the ‘viol, 
whereupon, as we expeGed,’''the 
water was {wiftly deprefs’d, by our 
eftimate,cight or ten-Inches, but not 
{o low by a pretty deal, as the furface 
of the water in the'viol. di 

After this, by rarifyinge the Air in 
the Viol, and by blowing into’ -it 
through 







































































through the .pipe, the water. was 
rais d. within’about half an Inch of 
the Top of the Pipe, whofe-flender 
end being feal'd,) the viol .was again 
plac d in {now andfale, but the {pring 
ofthe Airat the Tops syhichuwas ras 
tifi;d/before,) was by refsigeration{o 
weakned, thatlit was unable fenfibly 
to. deprefs . the;.water!; > wherefore 
breaking off the Apexs. as before,:the 
upper Air! imimddrately | drove: it 


A 


» Our Jaf Tryal therefores:-was «ta 
leave inthe, f4mey Pipe: about 034 -Ind 
ches of Air, narifi;dy.as \little-a8 we 
could,'aud placing: :the:-viok ih:dale 
andifnow,oas before,: wei obferv’dy 
that the Air: im thin Pipe: did upon 
thetefrigeration ofthe Air isthe vie 
ol, expandatifelfvery tittle; sthough 


down divers Litehe& clrivy elsixT ook 


the, water sificthe: Viekiwefascins part 


turnedinto Iceg but uponcbreaking 
off.the' flenden fealidend; «the: out? 
ward:Air prefently deprefs’@ the was 
ter above twodnches beneath the laft 
level, and bywemoving :therGlafs in- 
toa, warmer f00my we found: that 
the water afcéiided!.a pretty’ deal 
above an Inch higher, then the fame 
10 uppers 
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uppermoft level, whereby We pfo- | 
bably concluded our Weather-glafs 


tobe ftanch, ED 
Thus much I find together inone | 


place among my promifcuos collecti: — 


ons: bute atter this coming to have § pi 


the conveniency of Glaffes fo fhap‘d 
as to be eafily feal’d, I judg'ditfitto | 
make ufe of fome of them to keep © 
evn the moft {ufpicious from obje&- 
ing, that I fhould alfo have made 
{ome Trials with Glaffes, which’ bes 
ing Hermetically feal'd, would be 
fure moft accurately to hinder all im- 
mediate Intercourfe betwixt the in- 
ternal andexternal Air,. And | re- 
member, that once we took a Glafs, 
like the Bolthead of a common Wea- 
ther-glafs, {ave that the {mall End 
was drawn very lender, for the 
more eafie breaking of the Apex: 
And into this Glafs a convenient 
Quantity of water was powr'’d, and 
then the Glafs being feal'd up at the 
fharp end and inverted, the water 
fell down to that end, and pofleft its 
due {pace in the Pipe; Then the 
round end of the Glafs, having a 
mixture of {now and fale appli’d, 

'  abous 
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about it, though the internal air muft 
needs have been thereby much refri- 
gerated (as will be readily granted, 
and may be gather'd from divers of 
the Experiments mention’d in thefe 
papers ) yet we obfervd not the was 
ter manifeftly to rife. And though 
an attentive Eye fhould infuch a Itt: 
al difcern fome fenfible intumeicence 
in the water; yet that may well 
enough proceed from fome little ex- 
panfion of the Aerial particles, 
which we have ‘elfewhere fhewn to 
be ufually Jatitant in Common wae 


ter, upon the diminution of the prefs 


{ure of the Air above the water, cau- 
fed by weakning that airs {pring by 
the Cold,..But when we had, to 
complete the Experiment, broken 
the flender end of the Glafs under 
water, the included air, becomin 
then contiguous to water,that had ob- 
taind immediate Intercourfe with 
that water, whofe furface was every 
where pret by a pillar ofthe Exter- 
nal air that leaned upon it, the water 
was by the gravity of that outward 
air haftily impell d into the Cavity 
of the Pipe ( the {pring of whole ais 
; Hy was, 
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was, as.we faid, weakned by the 
Cold) totheheight, if I mifremem- 
ber not, of feveral Inches. 

Another fort of Trials I remember 
we made after the following manner. 
We took Glafs Bubbles ( blown with 
a Lamp ) fome of about the’ bignefs 
ofaNutmeg, andfome much great- 
er; each of thefe Bubbles we fur 


nifhed witha very flender ftem (of ©) 


ten no bigger then a Ravens Quill ) 
which was ulually divers, and fome- 
times many Inches long, Into this 
ftema drop or two of water being 
convey'd, might eafily enough, by 
reafon of the Lightnefs of fo little Li- 
quor, together with the flendernefs 
of the Cavity ( which permitted not 
the included air to penetrate the wa- 
ter atthe fides, but rather impel u 


thefe three the intire Body of it ) be kept fufpen- 
Difcourfes. ded, andfo betray very {mall chan- 


ges, (andmuch {maller then tobe 
taken notice of by common Weas 
ther-glaffes ) as to rarefa@tion and 


condenfation in the air it lean’d upon, ~ | 


Now when ia one of thefe Inftru- 
ments, if watching when the pendu- 
lous water was fomewhat near the 
Top 
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Top of the ftem, we nimbly applied 
to the Orifice of that ftem the Hame 
ofa Candle, we couldby that Heat 
almoft in a moment feal it up, by reas 
fon of thethinnefs of the Glafs, and 


the flendernefs of the ftem. “And if 


then we placd the thus feal’d Glafs 
in a mixture of {now and falt, how 
much foever the air within the cavity 
ofthe Ball muft be, in all probabili- 
ty, refrigerated by this operation, 
yet it would fcarce fenfibly, and not 
at all confiderably fhrink, as we ga- 
ther d from the pendulous waters res 
maining in the fame place, or its fal- 
Jing acmoft but inconfiderably low- 
er, Butif then, with a pair of Scif- 
fars or otherwile, we dexteroufly 
broke off the feal’d end of the ftem, 
and thereby exposd the internal re- 
frigerated, to the preflure of the exs 
ternal air, the water immediately 
would be haftily thrufi down, fome- 
times divers Jnches below its former 
{tation, and fometimes quite into 
the cavity of the round end of the 
Glafs. To which we fhalladd, that 
not only, when thefe Thermometers 


«were feald, neither the ufual degrees 
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of Cold, nor thofe of the Heat in the 
Ambient Air would at all confidera- 
bly deprefs or raile the pendulous 
water, which if the Glafs were not 
feal’d, would, as we formerly no- 
ted, fhew it {elf wonderfully fenfible 
of the mutations of the Airasto thofe 
rwo Qualities: But we fometimes 
purpofely trid, that though upon the | 
refrigeration of the formerly rarified | 
air in the Gla{s, the pendulous water | 
were defcending faft enough, yet if 
evn then we nimbly feal'd up the 

open Orifice of the ftem ( which may 

eafily be done in a trice ) the defcent 

of the water would be prefently ftopr, 

and it would ftay either juft in, or 

very near the fame part of the fhank, 

wherein it chanc’d to be, when by 

{ealing of the Glafs it came to be fen- 

ced from the preflure of the Atmo- 

{phere, and in that place it would 

continue till the feal'd end were bro- 

ken off, Forthen in cafe the ambi- 

ent air were as cool as it Was, when 

the Gla{s was feal’d, the water would 

for the reafon already given be fur- 

ther depreft, according as the weak 

ned {pring of the inward ranifid air 

| was 
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was more or lefs remote from an 
equality to the preffure of the ambi- 
ent air, 

Befides, for, further’ Trial, we 
took a large Glals-egg with a long 
ftem, which ftem was purpofely {fo 
bent, thatit reprefented a glafs-Sy- 
phon, in whofe fhorter leg the glafs 
was drawn very {mall, that it mighe 


‘be the more eafily firft feal’d, and 


then broken, 

This done, we got in ‘a convenient 
Quantity of water, which afcended 
toa pretty heighcin both the legs of 
the bent gla{s, after which the fhor- 
ter leg being nimbly feal’d, after the 
manner hereafter to be ‘mention’d, 
there remained a pretty Quantity of 
air above the water in that. fhorter 
leg, which was purpofely left there, 
that it might by its {pring impel up 
the waterin the longer leg upon the 


refrigeration of the Air included in S¢ #4¢f- 
that longer leg. All this being done,® 

g Se “Dp 9 mong the 
the whole glafs was fo plac’d in a cone rofl of the 
venient frame, that the oval part of °°" 


it was {upported by the frame, bez 
neath which the bended fhank of the 
Weather-glafs did hang fo, that a 

Fi 3 _ mixture 
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mixture of Ice and Salt might be con- 
veniently laid upon this frame to iur- 
round and refrigerate the air inclu- 
ded in the Egg, without, much cool- 
ing the air in the Cylindrical part of 
the Glafs. The account that] find of 
this Trial 'in one of my notes, 1s 
this, 

In the greater bent Egg, that was 
{eal’d up with water, in both legs, 
upon theapplication of Ice and Sale 
tothe Ellipfis at a convenient time, 
the water inthe longer leg afcended 
a little, but not by our guels above a 
barley Corns length, if nearfo much, 
and about four Inches of air ( as [re- 


member ) that were left in the fhor- 9." 


rer leg, expanded it felf (to fenfe) 9 

as much; but, asfoonas I brokeoff | 

the flender wire, wherein the fhorter | 

leg ended, the external air rufhing | 
in, made the water rife about two 
inches and a quarter in the longer leg, | 
and then, there not being water | 
enough, broke through it in many | 
bubbles, | 
Thus far the note, to which! fhall | 
only add, thatin this cafe the afcenfi- 
on of the water inthe longer leg cane | 
| not | 
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not be attributed to the weight of the 
air inthe fhorter leg, that being, I 
know not how. much, too {mall to lift 
up fo much water,. but to the {pring 
of that air. And alfo thar we need 
not marvel,the Expanfion of that air 
fhould be fof{mall, fince {ome of the 
Experiments, hereafter to be related, 
will fhew us, that the refrigeration 
of the air in fuch Trials (as that new- 
ly recited) does not weaken the 
{pring of it any thing near fo confide- 
rably as one would expect, ~ So that 
the air inthe longer leg could yield 
but a very little co that in the fhorter 
leg, efpecially fince the fmallnefs of 
this laft nam‘d portion of air made 

its {pring to be more eafily and confi- 

derably weakned by a {mall Expanfi- 
on. : 

Thus far our Paradoxical Dif- 

courle,which contains divers particue 


lars, that, being added to the confi- 


derations, whereunto we have (by 
way of Appendix ) fubjoyned Ie, 
might afford us feveral Reflections : 
But having dwelt too long on one 
fubje& already, we fhall now con- 
clude with This, upon the whole 
matter ; Fi 4. That 
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That there is fomewhat or other 
in the Bufinels of Weather-glafles, 
which (1 fear ) we do not yer {uffici- 
ently underftand, and which yet, 3 
hope, that by other Trials and 
more heedful Obfervations we shall 
difcover, | | 
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Sens se Sree s sas seenars 


| The Paper that was prefixt 
( by way of a fhort Prefato- 
| ry Addrefs ) to the enfuing 
| Hiftory of Cold, when be= 
| ing to be brought in, and 
| prefented to the Royal So- 
tT ciety, 1¢ was put into the 
hands of (its moft worthy 
Prefident ) the Lord Vif- 
count Brounker, was as fol. 
loweth. 














Little-Chelfey, Feb. 14.1662. S.A. 
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My Lord, 
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I muft prefent them You very immature, 
and I fhould fay very unfit for your Per- 
ufal, zf you weve not afwel qualified to 
feppl) Defictencies and Imperfettions as 
to di{cera them, For of all the Old Olfer= 
uattons, I made divers years ago inorder 
to the Hiftory of Cold, I have not yet 
found enough to fill up one Sheet of Paper : 
And as for thofe,t made the laft Frofty (ea- 
for, .befides that I was feveral. times di- 
verted by Avocations diftratting enough, 
the fame [harpnefs of the weather, which 
gave me the Opportunsty of making fome 
Experiments,bvought me anindifpafition, 
which by forbidding me to be often, and 
fay long tn the cold Atr,. hindred me 
from making divers others, and ( which 
as worft of all) whileft Iwas confin'd to 
place where I wanted divers Glaffes, and 
other Inftvuments J would-have employ'd, 
the ways both by land and water, were fo 
obftrutted by the (now and.ice, that I could 
not feafonably procure them from Lon- 
don, .azd was thereby reduc'd: to_leave 
feveral trials, I fhould have made, ets 
ther unattemptedy or unprofecuted, . But 
deft You Should think; that, what I ine 
tend only toexcaufe my unaccuraterels, 
meant to.excufe my Pains, J [ball without 
+ further 
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further Apology apply-my felf to do what 
the fhortne{s of the time will allow me, 
which is little more then to tranfcribe into 
this Hiftorical Collection, wmoft of the 
Particulars, which Your Lord{bips Com- 
mands exat, though bafte will make me 
do it inthe verywords, for the moft part, 
that I find them, tna kindof Note-beok, 
wherein I had thrown them for my own 
private ufe, which I the lefs (cruple now 
todo, not only becaule the hafte, that ex- 
aéts from me this way of writing, may 
ferve to excufe it in me, but that 1t may 
the better appear, how little lhad defign'd 
to wrelt or byafs them to any preconcerv a 


Hypotheiis. 
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‘aagannnsnessenacoesegs 


THE | 
EXPERIMENTAL HISTORY 


Begun. 





Title I. 
Experiments touching Bodies 
capable of F reezing others. 


O go Methodically to work, 

; we fhould perhaps begin 
with confidering, what /ud- 

jeéis are capable, or not capable of 


harbouring the Quality we are to 


treatof; And to invite us to this, it 
fcems probable enough, that among 
the Bodies, we are converfant with 
here below, there is {carce any ex- 

: cept 
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cept Fire, that'is not, at fome time 
or other, fulceptible of atual Cold, 
(at leaft as to fenfe ; )And evn con- 
cerning Fire it felf, till that difficulty 
be clearly determin’d, which we have 
elfewhere ftarted ; namely, .whether 
Fire be nor,as VWVind ( at leaft like 
fuch asis made by Air blown out of 
apair of Bellows) rather a tate of 
Matter, or Matter confider’d while 
it isin fuchakind of Motion, thena 
aiflin& and partecular {pecies of natural 
Bodies? there may remain fome 
Doubt, fince we fee, that Bodies, 
which may be either 2a Adomext, as 
Gunpowder, or (as far as fenfe can 
judge ) totally, as high reQifi'd {pirit 
of Wine, turn‘d into fire, may yet 
immediately before their Accenfion, be 
actually Cold : And as to Gunpow- 
der, prefently after Accenfion, its 
{catter'd Parts caught in closd Vef- 
fels, will alfo appear cold to the 
Touch, Butfuch things neverthelefs 
we muft not now infift on, partly be- 
caufe it requires the refolving of a 
fomewhat difficult Queftion, which 
more properly belongs to the Confi- 
derations about Heat, where we have 
Bie an already 
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already handled its; partly becaufe 
our Defign in the following Colle- 
&ions, was not fo much to gather 
and fer down Odfervations, that were 
obvious to any that was furnifh'd 
with a Mediocrity of Attention, as 
Experiments purpofely made. in order 
to the Hiftory of Cold; and partly 
too, becaufe in this Colleéion, 
though we do, as occafion ferves, 
take notice of fome Experiments and 
Phenomena, that relate to Cold in 
General, or indefinitely; yet our 
chief work has been to find our, and 
deliver, the Phenomena of Congela- 
tion, or of that intenfe Degree of 
Cold, which either does freez the Bo- 
dies it works upon, or at leaft were 
capable of turning common water fit- 
ly expos'dto it, intoIce. And this 
may ferve for a general Advertife- 
ment about the enfuing Papers; and 
confequently having premis’d it, we 
fhall without any further Preamble 
proceed to the fetting down fuch 
things, as we havetri-dand obferv’d 
concerning thofe Matters: begin- 
ningwith thofe that belong to the 
Title prefix'd tothe firft Party or Se- 
Gion, of our Hiftory. 1.The 
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‘a. The Bodies thatare cold enough 
to ireez others, | aré in this climate of 
ours but very few, and among the 
moft remarkable, is a Mixture of 
Snow and Salt, which though little 
known, and lefs us’d here in England, 
is in Jtaly and {ome other Regions 
much employ’d, efpecially to cool 
Drinks and Fruits, which men ma 
eafily do, by burying, in this mixture, 
Glafies, orother convenient veffels, 
fill'd either folely with Wine, or 
other Drinks, or elfe with water, 
that hath immerfed in it the fruits to 
be refrigerated, 

2, The Circumftances” we are 
wont to obferve in making and em- 
ploying this mixture, we fhall here- 
after in due place deliver, and there: 
fore here we fhall only take notice, 
chat we could not find upon fome triz 
als, that fuch Glaffes filled with wa: 
ter, as would be frozen eafily enough 


| by this mixture of Snow and Salt, 
‘would bein Jiké manner frozen, in 


cafe we employ’d Snow alone, with, 
out mingling any Salt with it, I de. 
ny not, that ‘tis very poffible, that in 
very cold Countries, as well Show 
| as 
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as beateti Ice may freez watet pow- 
red into the Intervals of its Parts. 
But there is great odds betwixt water 
{o intermingled with Ice or Snow, 
and only furrounded with itina vef- 
{el where the water 1S). as it were, 1n 
one entire Body, and of a compara- 
tively ,confiderable thicknefs : And 
there isalfo a great Difference be- 
twixt the degrees of coldnefs in the 
Air of Frigid Regions, and of Eng- 
land, And perhaps too there may be 
{ome Difparity betwixt the Degrees 
of Coldnefs of Ice and Snow in thofe 
Climates, and in ours. And we 
mutt have acare, thatin cafea Vial 
full of water burid all night fhould 
frecz, we afcribe not the Effec& to 
the bare Operation of the Snow, 
which may be ( entirely, Or in great 
Part ) due tothe coldnels of the Air, 
which would perhaps have perform’d 


ithe Effect without the Snow, 
\ 3. But though, Snow and Sale 


mixt together will freez water: better 
then. Sow alone, yet we muft not 
think, thatthere is any fuch peculiar 
vertue in Sea-falt, to enable Snow to 
freez, but that there are “divers other 
| | Salts, 
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Salts, eachof which concurring with 
Snow, is capable of producing the 
like Effe&.- For we found upon tris 
al, that we could freez water with: 
out the help of Sea falt, by fubftiru- 
ting in its place, either Nétre, or 
Alume, or Fitriol, or Sal Armoni- 
acky or even Sugar; for either of 
thofe being mingled with a due: pro- 
portion of Snow, would ferve the 
‘turn, though they did not feem 
equally to advance the congealing 


- power of the Snows; nor fcarce any of 


them did ‘do it fo well as Sea falr, But 
of this elfewhere more, 

4. When we had made the newly 
mentioned trials, fome particular 
conjectures we have long had, about 
the nature of Salts, invited us totry, 
whether, uotwithftanding the com- 
minution and confequent change pro- 
duced in Salts by Diftillation, the 
Saline Corpufcles, that abound inthe 
diftill'd liquors of thofe concretes, as 
well as in their folutions, would not 
likewife, by being mixt with it, enz 
able Snow to freez water, at leaftin 
{malland flender Glaffes 2 This we 


‘firfk went about to try with good 
, | 


{pirie 
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{pirit of Salt, bur we found, as we 


fear’d, that though it made a fuflici- . 


ently quick diffolucion of the Snow ic 
wrought upon, yet its fluidity hinders 
ed it trom. being retain’dlong enough 
by the Snow, tothe bottom of which 
it would fall, before they had ftay'd 
{o long together, as was requifite to 
freez{o muchas a little E/fence-bottle 
full of common water, 

5, Wherefore we bethought our 
{elves of an expedient, whereby to try 
the operation, notonly of thofe fpi- 
rits, but of divers other bodies, 
which were unapt for a Due coms 
mixture of Snow after the way newly 
mention’d,-orof which we had too 
litle, or valued them roo much, to 
be willing to {pend quantities of them 
upon thefe trials. And’ this way 
€that remains to be mention’d) we 
fomewhat the berter lik’d, becaufe 
the Experiments made according to it 
would alfo prove Experiments of the 
tran{miffion of Cold through the ex- 
tremely clofe body of Glafs, 

And even, in this way of trying, 
we did ar firft meet with a difcou- 


ragement, which leaftic fhouldhap- — 


pen 
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pen to others, we {hall heretake no- 
tice of, namely, that having puta 
Convenient quantity of Snow into a 
fomewhat thick green glafs “Vial, 
though we copioutly- enough mixt 
with it a fomewhat’ weak {pirit of 
falt, ( being loathto imploy the beft 
we had ) and -having well ftopt the 
veffel, did carefully fhake together, 
and thereby agitate the mixture in it, 
yetthe Glals appeared only bedewd 
upon the outfide, without having 
there any thing frozen, But iufpect- 
ing, that the thicknefs of the Glafs 
might be that, which hindred the 
operation of the included mixture, 
we put {how and a convenient pro- 
portion ofthe felf fame {pirit of fale 
into:a couple of thin Vials, one of 
which we clos’d' exa&ly, and the 
other negligently, and having long 
fhakenthem, we found that what ads 
heredtothem on the outfide, was 
(though but fomewhat faintly and 
thinly ) frozen. 

6. And, as to this fort of Experi- 
ments we fhall here obferve once for 
all, that the Snow or Ice included, 
together with the Saline Ingredient 

. T2 ( whats 
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( whatever that were) was always 
thaw d within the Glafs, and thae 
confequently, “twas the condensd 
vapor of the Air, or other liquor 
that adhered to the outfide of the 
glafs, which was turn’d into Ice, 
which is the Reafon, why in mentions 
ing thefe Experiments we oftenufe 
the word freez in a tranfitive fenfe, 
to fignifie the operation of the frigo- 
rifick mixture upon other bodies, 

7. This premifed, let us proceed 
to relate, that we afterwards took 
Oyl of Vitriol, and mixing it with 
Snow in {uch an other vial as that laft 
mentioned, we found its freezing poz 
wer far greater then that of {pirit of 
falt, And leaft it fhould be pretend: 
ed, that in thefe. Experiments, the 
cold was not tran{mitted through the 
fides of the glafs, but that the Air 
within the vial, highly refrigerated 
by the mixture, Did upon the ac- 
count of their free intercourfe enable 
the Air contiguous to the outfide of 
the vial tofreez the Dew it met with 
{ticking on it; we profecuted the Ex- 
periments with the addition of this 
circumftance, that on feveral occafi- 
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ons we feal’d up the vial, thatcon- 
tained the {now and the other frigori- 
fick body it was mixt with, and af- 
terwards by thehelp of this mixture 
froze the externally adhering moig 
{ture, 

8, Having then according to this 
way fubftituted {pirie of Nitre for oy] 
of Vitriol, or fpirit of Salt, we 
found, that it froze yet more power- 
fully then either of thofe two liquors, 
and continued to do fo in thofe parts 
of the outfides of the glafs, that were 
adjacent to the included f{now, till 
that {now was almotft totally refolv'd 
intoa liquor. This we trid bothin 
a thin feal’d glafs, and in a pretty 
thick glafs ftopp’d only with a Cork, 

9, Afterwards we’ fuccesfully 
enough trid the Experiment with 
{pirits lefs acid, as not only with {pi- 
ritof Vinegre, but with{pirit of Su- 
sar, I meanthe Red Empyreumati- 
cal {pirit forc’d over in aRetort,which 
mixt with {now, according to the 
manner of the Experiment, did at 
length freez the externally adhering 
moifture, But the'filmes of ice were 
very’ thin, and very apt quickly to 
@difappearr 13 10,Has 
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10, Having thus made a number 
of trials with acid {pirits, we thought 
fitto make fome with Urinous {pirits 
that abound in volatile falt, and ace 
cordingly having mixt {pirie of 
Urine and Snow inan open vial, and 
agitated them, we found that the ex- 
ternal moifture did difcernably; 
though not very ftrongly, freez. 

But with fpiric of Sal Armontack 
drawn from Quick Lime { according 
to the way I have delivered in another 
Treatife ) the operation was, quick 
and powerful enough, bibs 

11, Having trid to freez water 
with acid, and with volatile; {fpinits 
apart, we thoughtit not amis, to try 
what they would, do both together, 
and accordingly pouring. upon {row 
both fome {pirit of Urine, and a little 
oyl of Vitriol, and fhaking them-in- 
to the {now in an open. Vial}.we 
found that the mixture did freez, 
though the glaciation, in this cafe 
produced, were very languid,.; - 

12., Having thus tid fales, difin- 
gap’d from their groffer parts, ,ot 
{hattered into Corpufcles by diftilla- 
tion, we made fome trial likewife 
> ae AONE with 
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with grofler falts, as with Sal Gem, 
with aiublimate made withcommon 
Sublimate and Sal <Armontack, nay, 
and:with both Loaf and Kitchin Su- 
gar, with all which among the lke 
bodies, that I can now Remember, 
the’ Experiment fucceeded well 
enough; alfo avery {trong folution 


of Poteafhes, mixt with {now ina 


open fingle Vial, did’ freez, but that 
very faintly. And both a very {trong 
{olution of very’’purefale of ‘Tartar, 
and (at another time) a ftrong folu- 
tion of Pot-afhes, being the one as 
wellasthe other, mixt.and agitated 
with fnow in a fingle vial, produced 


filmes of ice ( though thin ones’): on 


the outfide of the glats. 

13, After this, we thought fit to 
make a trial of -another kind, of 
which] find thisaccount among my 


Notes.) Weifilled a fingle vial with 


{now,: and then powred into ita con- 
vetiient proportion’ of a ftrongly 
{weet folution of mizium in {pirte’of 
Vinegre, and having fhak'd the mix- 
ture together, we found, that this 
{weet Sugar of Lead, did as well as 
acid and alcalizate falts, excite the 
I 4. cold 

















ee ee 





cold of the {now fo much, as to pros 
duce filmes of ice on the outfide of 
the glafs; buta parcel of the {ame fo- 
lution, being for divers hours kept in 
{iiow and falc, was not thereby fro- 
zen, 

In order to the difcovery of fome 
hints of the account, upon whichthe 
above mentioned mixtures were 


more intenfly frigefactive then {now 


alone, we fealed up a fingle vial full 
of {now unmingled with any other in- 
gredient, and found it to thaw much 
more flowly then any of thofe parcels 
of {now which we had mixt. with 
falts or {pirits, | 

In profecution of this conje@ure, - 
we fhall add, that for ought we 
could find by ‘divers trials, no. fale, 
that helps not the fnow to diffolve 
fafter then elfe it would, did inable 
itto produce ‘ice, though ufually: it 
did produce dew on the outfide of 
the vial, that contained the mixture ; 
and accordingly, neither Chryftals 
of Tartar, nor Borax, both beaten to 
powder, nor, which is more ( conft 
dering what we lately noted of the 
effets ofanother fort of Sublimate ) 
Seay Me ey would 
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would Sublimate inable the fnowté 
freez ; as well the powder of Subli- 
mate, as thatof Borax, and that of 
Tartar, lying for a great while in the 
{now undiflolv'd. 
14. Belonging to this matter, I 
find among my papers alfo this Note, 
[ Water of Quick Lime (made, by 
quenching ftore of unflak’d Lime in 
common water ) twice trid would 
not make {now freez, perhaps be- 
caule though the ‘water were kept 
ftopt, yet the liquor having’ been 
kept in the glafs a twelve-moneth, 
and more 3 probably the {pirits may 
have flown away, “which I find by 
inquiring of one that Drinks much 
Lime-water, that it abounds with, 
when frefh, and grows deftitute of 
awhile after; and poffibly alfo the 
badnefs.of the Lime was the caufe, 
why being mingledowith {now it 
would not freez, though all the vials, 
that did not freez,did yet gather ftore 
of dew on the outfides ( perhaps be- 
caufe of the {now; whofe meltin 
oar may {uffice to. produce that i 
ety Joc 7 
154 I¢may {eem fomewhat more 
a firange, 
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firange, that diftilled oyl of Turpen- 
tine; which isfo, hot and fiery a li- 


quor, fhould not enable {row. to | J 


freez; butthis agrees not ill wath the 
conjecture lately mentioned, sfor it 
will hereafter appear, that in oyl of 
Furpentine Ice diffolves flower then 
in}Divers other liquors, without ex- 
cepting common water itfelfiion 
16, And yet notwithftanding the 
bad fuccefs of this trial, we were not 
Difcouraged from making. another 
with {piric of: Wines; for, 7 though 
according tothe common opinion of 
Ghymifts and Phyficians, it be a:mere 
vegetable Sulphur,, yet-we, that have 
ellewhete ventured to) afcribe fome 


itch operations tovit ag Chymifts 


would have belong to Saline Liquors, 
did not{cruple to feal up im a lingle 
vial almoft filled with {now, a cofive- 
fient quantity of purefpirit of Wihe, 
& drawn off from quick Lime the bet- 
¢er to dephlegm it.}and of this mix- 
4ute-we found the operation’ more 
powerful then any of thofe wehave 
formerly mentioned: for the freez- 
ing vertue of this did not only ‘laft 
stong, both in the feal'd fingle: vial, 
ONG Bere ae and 



































































; 933, 
and in another that was open, ‘but the 
inclofed mixture prefently crufted 
the outfide: of the. glafs ( or of the 
neck, if it were made-to fill that) 
with ice, which might be taken off in 
flakes of good. breadth, or in pieces 
Of good thicknefs, Nay, it prefent- 
ly froze Urine into Figured ice, 
which might be taken off in {cales, 

17, This laft circumftance puts me 
in mind of another Experiment, 
whereby we tried by a vigorous mix- 
ture of Snow; and {ome choice {pirit 
of Nitre, we had met with to freez 
liquors of more difficult conglaciati- 
on then fair water, | 

We took. then fome fnow, and 
mingled with it fome, of the newly 
mentioned {pirit of Nitre aft fo luckly 
a.proportion, that it froze,very vigo- 
roufly. and very: fuddenly,, infomuch 
that once almoft as foon as’ at was fet 
rotheground, it froze the vial to the 
Hloor.it wasferon; andthe oucfide,of 
che-glafs, that contained «this, mux 
ture, we wetted with{piris of Vine- 
gre, which was frozefi) nto, pretty 
thick ice.,;; Butyet (not quite totorr 
gct that circumftance)oretaining | 8 
| ait 
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fale tafte of fpirit of Vinegre, and 
though this mixture would not dif- 
cernably {reez {piric of Nitre on the 
outfide, yet it cranfmicted cold 

enough to freez weak {pirit of Sale, 
and to give Us the pleafure: of feeing 
{ome Saline. liquors prefently turned 
into figurdIce, as not only the laft 
mentioned {pirit exhibited fome little 
(as it were ) Saline Iceikles croffing 
each other, and quickly vanifhing, 
but ( which was far prettier) having 
often obferved, that Sal Armontack 


being diffolved in water, ‘and the foz | 


lution being put very flowly to eva- 
porate in part, but not too much, 
away, the remaining liquor would in 
the cold fhoot into parcels offalt very 
prettily figur'd, fome of them re- 
fembling’combs with teeth on both 
fides, and others refembling feathers ; 
having obferv'd this, I fay, and bee 
ing defirous to try, whether the fpi- 
ritofSal Armoniack, diftilled by the 
help of quick Lime, -being put to 
congeal on ‘the ourfide of°@ glafs, 
would not afford a Refemblingly fi 
gured Ice» we  found-upon’ trial, 
both that the mixture’ was able to 
Hy 3 freez 
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freezthat {ubtile {pirit, andalfo, that 
it fhot into. Branches almoft like 
thofe, exhibited by fuch {alts undj- 
filled, And it was notunpleafant to 
behold, how upon the inclining the 
gla{sfo, that the freezing mixture re- 
ited a little, near any part of the {pi- 
rit, this liquor would fhoot into {uch 
branches as we have been {peaking 
of, fo nimbly, that the eye could 
plainly difcern them, as it were, to 


‘grow, and haftily .overf{pread the 


furface of the glafs, but thofe Bran- 
ches were. wont quickly to. va- 
nifh, 

I had almoft forgot to. mention, 
that I tried the freezing with fnow, 
and divers fermented Liquors undi- 
filled inftead of {pirit of Wine, and 
though the Experiments. fucceeded 
not with {mall Beer, much lefs with 
water, yet, there was.a glacjation, 
though but flight, produc’d not only 
by the addition of Wine; but even 
by that of moderately ftrong Ale. 

18, Having obferved, that the Li- 
quors and other bodies, that affitt- 
ed the {how to freez, were generally 
fuch as haftned its diffolution, we 
: | thought 
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thought it not altogether unworthy 
the trial, to examine, what would 
be the Event of procuring a {peedy 
diffolution of the {now, by fubftitu- 
ting bodies a@ually warm, inftead of 

otential hor ones: Ofthis fort of 
trials, I find among my Notes thefe 
two regiftred. 

[ x, Intoa fingle vial almoft filled 
with {now, there was:poured a pret- 
ty quantity of well heated fand, that 
it might diffolve the {now in ‘many 


places at once, without heating the | 
ambient Air, or the outfide of the 


slafs; but though the folution of the 
{now feemed to{ucceed well enough 
upon the fhaking of the veffel, yet 
the outfide of the glafs was only be- 
dewed, ‘not frozen. | 
2. Into another fingle vial almoft 
filled with fnow, we poured fome 
water, which we judged of aconve- 


nient warmth, and we poured it in. 
.by afunnel, that had but a flender ori- 


fice beneath, that the warm water 
might fall into the middle of the 
fhow, without Running to the fides, 
and taking a conveniént time tofhake 


the glafs, we did by this way pro- 


duce 
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duce a very confiderable degree of 
_ cold, and much dew, onthe outfide, 
| but were not fatisfied, that any of 
that dew was frozen, though the fucz 
cefs would have invited us to have 
made further trials in greater glaffes, 
if we had had any more {now at 
hand. ] 

Wherefore This Experiment is to 
be further and more artificially 
tri’d, 

19. It isa common tradition, not 
only among the vulgar, but (I pres 
fume, upon their account ) amon 
learned men, that the oftentimes va- 
rioufly, and fometimes prettily 
enough figur’d hoar froft, which is 
wontto appear upon glafs windows 
in mornings, preceded by frofty 
nights, are ex{udations, as it were, 
that penetrating the glafs-windows; 
are, upon their coming forth to the 
coldexternal Air, frozen thereby in- 
to varioufly figured ice: How 
groundlefs this conceipt is, may be 
eafily difcovered, if men had not fo 
lazy a curiofity, as not totry ( which 
they may doin a moment, and with- 
out trouble ) whether the Ice be, ac- 
| Paes cording 
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cording to the tradition on the out- 
fide of the window, and not contrary 
toitontheIn-fide, where indeed itis 
generated of the aqueous Corpuicles, 
that {wiming up and down in the 


Air within the Room, areby the va. | 


rious motion that belongs to the parts 
of fluid bodies as fuch, brought to 
pa{salong the window, and there by 
the vehement cold of the neighbour- 
ing external Air, communicated 
through the glafs, condens’d: into 
dew, and frozen into Ice, 

20, And becaufe divers modern 
Naturalifts have taught ( I think er- 
roneoufly ) that glafs iseafily enough 
pervious,not only to Air,but to divers 
fubtile liquors, left the favourers of 
this Doctrine fhould obje&, that we 
have illaffigned the natural caufe of 


theice, appearing on the outfide of - 


the glafsinthe former Experiments, 
which according to them may rather 
proceed from the fubtler ( but yet vi- 
Tible ) parts of the exceffively cold 
mixture of the fnow and faline bodies 
penetrating the pores of the glafs, 
anid fetling on the outfide of it: To 
obviate this objection, I fay, and to 
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confirm what we have taught 1n anos 
ther Treatife abour the wandring of 
ftore of aqueous vapours through the 
Air, we will addthe following Ex- 
periments, purpofely made to: evince 
thefe truths, 

21, Atoetime four ounces and a 
quarter, of a mixture of Iceand Sale, 
being inclofed inva vial, and thereby 
enabled to condenfe the vapours of 
theambient Air, was by their accefs 
fion increas d 12, grains, 

Another time a vial,. wherein 
fnow ( weighing two ounces fix 
drachms and an half) was fuffered 
to condenfe the vapid Air, the dew, 
that partly adher'd ro it, and partly 
fell from it, made the whole weigh 
four grains more then the vial did, 
when it was firft put into the {cale, 
in which fcale we found fome water 
flowing from the dew, which gave 
thar increafe of weight. And here 
let me add by the way, thatthe tip of 
This feal’d vial, being broken under 
water, fuck’d ina confiderable quan- 
tity of it, whether, ‘-becaufe of {ome 
little rarefaétion of the Air included 
in the fealing, or becaufe of the in- 

K frigidation 













































frigidation of that Air by the fnow, 
or for both thefe Reafons, or any 
other, I fall noc Now-dilpute. 

22. But other Experiments to the 
{ame purpofe we made, wherein the 
increafe of weight was more confi- 
derable , and that the way, we uled, 
may be the better under{tood, and 
the conclufion built upon itthe more 
undifcufs’d, we willadd acouple of 
trials, that we find among our notes 
’ concerning this matter, 

[In afingle vial we feal’d-up as 
much {now and falt, as afterwards, 
when melted, we found to weigh 
between five and fix ounces, aftera 
while the falt beginning to melt the 
{now, the Dew on the ourfide began 
tocongeal, andbeing rubb’d off, the 
hoar froft would quickly begin to 
come again, This vial for further 
trial being put into a pair of fcales 
with a.counterpoife, after a while, 
as the vapours, that wandred through 
the Air in the warm room, hapned 
to be detain'd more and more.upon 
the outfide of the glafs, and to be 
there frozen, the {cale, wherein the 
slafs was, began to be depreft, and 

to 
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to fhrink lower and lower, aftef 
which, by adding a litrleto the coun- 
terpoifewe reduced them again to an 
Egailibrium: And yet after a while, 
the{cale, tharheld che vial, fubfided 
again moreand more, till the Inclu- 
ded {now was melted; fothar tore- 
duce the fcales to their firfk Eguelsiri- 
um, we were fainto addin ali tothe 
Counterpoife a’ weight, which we 
Eftimatred to be about eight or ten 
grains, (for we had then no great 
weights by us,:) The vial being taken 
our, there appeared near half a dmall 
fpoonful of Liquor in the, feale it 
ftood in, which proceded from the 
thaw of the Ice, that was generated 
abour it, Bur in that pare of the 
{cale, which was covered with the 
convex part of the bottom of the glafs, 
there appeared no wet, : 
A like or {maller quantity of {now 
and {pirit of Wine being feal'd up in 
afingle vial, the outfide quickly ap- 
peared casd with ice as high as the 
mixture reacht within, and this vial 
alfo being counterpoisd in a pair of 
{cales, did by degrees deprefs the 


. fcale that held ic, till ic had funk ie 


K 2 very 
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very low, and about feven grains did 
butreduce the {cales to an Equzlibre- 
um, but the fcales being fomewhat 
rufty, we could not make the Trials 
with that Exa@nefs we defired, ] 

2'3,, But at other times, when the 
Experiment was more luckily, 
though not more carefully tri d, 
with better {cales, the increafe of 
weight from the condens’d vapours 
ofthe Air, was fomewhat more cons 
fiderable ; for I find in a fhortnote, 

{ That:at onetime a mixture of {pi- 
rit of Wine and Snow, weighing 
three ounces and three quarters, afc 


forded of condens’d vapours about 18. 
‘grains, | | 

And at another time a mixture of 
Snow and Sal Gem, weighing three 
ounces and feventy grains, procured 
us an acceffion of water weighing 
‘about 20, grains. | 


Title 
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gesagraseasess sengges 
Title 11. 
Experiments and Obfervations 


touching Bodies Difpofed to 
be Froxes. 


1, “4 Were almoft endlefs to try 

i particularly, which bodies 
ave, or are not capable of congelati- 
on, andthe degree of cold would al- 


fo infuch Experiments be (as near as 
men can) determin’d; becaule ma- 
ny bodies will freez in one degree of 
cold; that will not in another 5 
wherefore we are willing to leave 
thefe'trials to thofe, that. have more 
lei{ure and opportunity to profecute 
them, and fhall.only fet down fome, 
and thofe, {omewhat various, that we 
may not leave this part of the Hiftory 
of Cold quite unfurnifird. And we 
muft mention: the fewer, becaute, 
being inthe Countrey, we were not 
provided of divers of the bodies 
| K 3 which 
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which we fhould have expos'd. 

2; In very cold {nowy weather, 
wetrid, that ( befides common wa- 
ter) Urine, Beer, Ale, Milk, Vine- 
sre, and French and Rhenifh Wine 
(though thefe rwo Laft bur flowly ) 
were turned.into ice, either torally, 
orin part, Bue fuch inftances will 
poffidly be thought too obvious tobe 
infifted on; therefore 1 thall add, 
That not only we trozea ftrong folu- 
tion of Gum Arabeck, and another of 
white Sugar m common watef, but 
that VVe took Alume, Vitriol, Salt- 
Petre, and Sea, fale, and made of 
each.of them inea fingle vial as firong 
afolutionas we'could, wealfo made 
a firong folution of Verdegreafe in 
iair water ( which was thereby deep- 
ly coloured ) all thefe- we expofed to 
the cold Air, The folution of Alume, 
Nitreand Verdegreafe froze without 
affording any notable Phenomenas ei- 
ther in the figuration of the Ieé, ‘or 
otherwife: Of the folution of Vis 
triol there remain’d at the bottom of 
theglals, 2 pretty quantity untrozens 
and of a clear fubftance, whofe co- 
lour was very high of the Vitriol; 
Te a whereas 
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whereas the upper part of the fame 
folution differed very little in colour 
from common Ice. 

3. But becaufe it feems not fo 
firange, that thefe grofs forts of Sa- 
line bodies fhould be turned into Ice, 
we thought firro try, whether or no 
alfo divers falts, freed from the grof- 
fer parts of their concretes by the fire, 
were not likewife capable of congelae 
tion, WVe expofed therefore {pirit 
of Vinegte in one {mall glafs, and 
{pirit of Urise in another, to an in- 
tenfecold, and found, that not only 
the former, but the latter alfo froze. 

4, We took likewife fomeof the 


fiery lixiviate falc of Pot-athes, anda 


fingle vial, in which we put, ‘totwo 
ounces of water, a drachm -of the 
Alcaly, and expofing it to a very 
(harp Air, we did, when we came 
to {ee the fiiccéS of the trial, fihdIce 
lying on the top in little {ticks ( fome- 
thing croffing one another ) almoft 
like the Cryftals of rocked Petre, 
did befides thefe that lay levelld, 
there were others that fhot down- 
wards in very great numbers, 

5, We alfo found that Oy! of Tar- 

K 4 tar 
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tar per deliquium, or at leaft a ftrong 
{olution of the fixe fale ‘of Tartar, 
though it feemed much to refift the 
cold, yet ‘it was once by {now and 
{alt brought to Congelation, 
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Appendix to the II. Title. 


Ince.[ wrote the:prefent Book con- 
S cerning Cold ( excepting fome of 
the Appendices } having once had the 
Opportunity of an Hours Diicourfe 
with an Ingenious Man, that noton- 
ly liv’d fome years in Adufcovy, bur 
was, and is {till Phyfician to the 
great Monarch of that Empire, and 
having likewife at other times con- 
verfed with Navigators, and fome 
other credible -perfons, that hadtra- 
velled either to Greenland, Terra No- 
Vay or other. gelid Climates, I pro- 
pos.d them divers.Queftions, by their 
An{wers to which, I learned fome 


particulars, which together. with. 


others, that] have met within Voy- 


ages and other Books, I think it nor 
oe ee eae 
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amifsto annex by way of Appendi- 
ces to the foregoing, andfome of the 
following Sections, or Titles, 

About 'the freezing of common ex- 


prefs’d Oyls, I know not well what 


to determine; Forthatrhey may by 


a very intenfe Cold be deprivd of 


their Fluidity, andbe made capable 
of being cut into portions, that will 
retain the figure given them, my 
own Irjals invite me to believe; but 
whether {uch oyls will be turned into. 
true ( by which I mean) hard ‘and 
brittle Ice, isa Queftion {carce to be 
determind by any Experiments we 
can make herein €#gland, where we 
could notreduce oy! Olive intoIce: 
And for the Relations of thofe that — 
have liv'd in’colder Countries, I find 
themto-difagree: For when] asked 
the lately mention’d DoGorthe Que- 
ftion, ‘how far he ‘had ‘known oyl 
Congeal'd in Mafcovy.2 He anfwered 
me, That it did there freez much 
harder 'then in our Climate, but 
would -not, that 4e had obferved, be 


. ‘turn'd into true 8 perfedice, On the 


other hand I -find the Teftimony‘of 
that Ingenious Navigator Captain 
Wage Lc AN T James, 




















T. James, who relating the effe&s of 
cold he met with in the Ifland where 
he and: his men were fore d to winter, 
does if one place reckon Oyl among 
the Liquors, fuch as Vinegte, atid 
Sack, that evn in their houfé was 
firmly trozen, and more exprefly 
Pag. $8. ellewhere, All our Sack (fays hé ) 
Vinegre, Oyl and every thing elfe that 
was liquid, was now frozen as bard as a 
prece of wood, and we muft cut tt with a 
Hatchet, And Olaus Magnus (peaking 
of the fights, wont to be made upon 
the Ice in the Nothern Regions, Gla- 


Olat Mag- .; .j° fe eo 
niGent, C2Ates Congrelfus ( fays he ) fit in Lanets 


Sept.Hift. Calcibus, non pellibus, aut (oriis undis : 
Lib-tt. vss enim frigoris, quodcungque it untiu- 


Cap.24. , ve ¥ 
it Ofum convertet tn Lubricttatem elacralem, 


There being a great Similitude in 
point of Inflammability, and difpo- 
fition to mix with many fubtle Oleous 
Bodies, betwixt {pirit of Wine and 
Oyl, and as great an affinity in divers 
other regards, betwixt that {piric and 
both. aqueous and faline Liquors, 
with which it will readily mix ; Thad 
a great Curiofity to know, what kind 
of change would be produé’d in vi- 
Hous {pirits, incale they were fe tip 

e 
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| fedtoacold great enough to worka 
| vifible change in their Texture; I 
therefore folicitoufly inquir’d of the 
| Rufsian Emperors lately mentiond 
| Phyfician, whether or nohe had ob- 
ferv'd in AMafcovy any manifeft change 
| produc’d by cold in Hot Waters, 
| and (piritof Wine 2 To which he tes 
turned me this.anfwer, That come 
/mon Anifeed-water, and the like 
weak {pirits would be turn d into an 
| imperfe& kind of Ice, and that evn 
the very firong {pirits, though they 


-} would notbeturnd into Ice, would 


. be turn’d into a kind of fubftance like 
| Oyl. 
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Title VII. 


Experiments touching Bodies In- | 
difposd to be Frozen. 


I, E found many liquors, 

y \ whofe {uibtle parts being by 
Diftillation brought over, and united 
into very {pirituous liquors, and fo 
either totally, or in great meafure 
freed from thofe phlegmatickor aques 
ous parts, that difpofe Bodies to cone 
gelation, could not be brought to 
freeze, either by the cold of the exs 
ternal Air, towhich in frofty nights 
we expoled them, or by fuch an Aps 
plication of {now and falt, as ferved 
to freez other Bodies. 

2, Ofthis fort were, among acid 
menftruum’s, Aqua fortis, {pirit of Ni- 
tre, of Sale; alfo oyl of Turpentine, 
and .almoft all, (1 add the word al- 
moft, becaufe the Effential oyl of 
Anifeeds, and the Empireumatical 

ol 
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_ oyl of common oyl will lofe their 
| fluidity in a lefs degree of Cold, 
1) then that of our mildetft frofts, ) I fay 
| almoft all the. Chymical oyls we had 
| by us, as likewife {pirit of Wine, 
and other ftrong {pirits of fermented 
Liquors, and even Sack it felf, it ic 
_ were good, would very hardly be 
_ brought to afford us any Ice at all; 
But among the- many liquors, that 
_ would not freez, there were a few, 
whofe trials afforded us fome cirs 
_ cumftances not altogether unworthy 
| their being mentiond, 
| As I. J being defirous: to fatisfie 
| fome friends, that ‘twas the brisk {piz 
ait ofthe Grapes, whether refulting 
_ from, or extricated and exalted by 
fermentation, that kept ( all ) the 
reft of the Sack from freezing; I 
took a parcel of that liquor, that 
_ would afford usno Iceat all, and. by 
__thehelp of a lighted candle, or fome 
other actually flaming body, kindled 
.} it, and letting the inflammable part 
_ burnaway, the remaining part of the 
_ Liquor ( whichwas by vaft odds the 
| hei patt) was. eafily broughtto 
| Steez, 


Next 
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Next when the formerly metions | 
ed trial was made with water and 
Pot-afhes, we likewife, in another | 
glafs, expofed a folution, wherein | 
the proportion of falt of Pot-afhes, | 
in reference to the water was four | 
times greater, there being in this 3¢/ ] 
of the (altto 32 only of water, and 
this folution, though the glafs were 
covered with hoar froft and Ice on | 
the outfide, froze not at all within, | 
And likewife, when another time we 
made a very ftrong folution of falt of | 
Tartar, that was very pure and fiery, 
it did not freez, though a confidera- | 
bly ftrong folution of fale of Pot-athes, | 


that was expofed with it, did, So | an 


that thefe Experiments about the gla- | 
ciation of Lixiviate Liquors muft be | 
repeated to be reduc’d to a certain- | 
ty. 
3. That the common exprefs'd — 
oyls of Vegetables will, after their | 
manner, freez, that is, lofe their — 
fluidity, and become, as’ it were, |! 
curdl’d in very cold weather,is a mats | 

ter of common obfervation ; but I | 

had a mind to try, whether or fo | 
Train oy], that is made of the fat of © 
| ae Animals, 
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Animals, ( commonly that of 
Whales ) though not by diftillacion, 
properly fo called, yet by the help 
of fire, would not be more capable 
of refifting the violence of the cold, 
and accordingly J found, that Train 
oyl, expofeditothe Air in a. conve- 
nient vial, continued fluid; notwith- 
{ianding a more then ordinary fharp- 

. nefs of weather, and this J tried two 

_ or three feveral times, but at length 
one night proved fo very cold, that 
the next morning I found the oyl nz 
fluid; whieh differing Events {eem 
a little to Countenance, bur more to 
disfavour the Report of Olaus Mag- olaus 
nusy who writes, That whereas in Magnus in 


: Se Hiftoria 
Northern Regions ‘tis ufual for flrong 7" . 


places to lofe in winter the proteéti- seprentri- 
on afforded them in Summer, by §!vm, 
their Ditches, though never fo wide c1p.20, ¢y 
and deep, becaufe the froft makes 2t- 
them cafily paflable to the Enemy : 

This inconvenicy is wont to be pre- 
vented by pouring into the Ditches, 
thelce, ifthere be need, being firft 
broken, great ftore. of this Train 

oyl, which {wimming upon the furs 

face of the water, and being incon- 

| | . gealable 






































a 
preween sing 


inert somerset a 


(144) : 
gealable by the-cold, protects the 
{ubjacent water from the freezing vio- 
lence of the cold, and keeps the 
moats unpaffable. But becaule our 
Author mentions this asa known and 
vulgar Practice in thofe Icy Regions, 
it may perhaps defervea little Enquis 


ry; whether the Whale Oyl, ufed. 


by the Swedes, Laplanders, cMufco- 
vites, anidother Inhabitants of thofe 
parts be not differing, either as to 
the Fifhes, “tis made of, of as tothe 
way of making it, or astothe way 
of keeping it from fuch Train 
Oyl as we Employed, unlefs per- 
haps it do already appear by the Re- 
lation of writers belonging to thofe 
Countries, or of Travellers, that have 
been in them,that Olaus AZagaus has in 
thatparticular,asI fear,he has in fome 
others, mifintormed his Readers, 

4. Wetook notice, that aftrong 
{olution of common Sugar was eafily 
enough turned into Ice; but on a 


{trong folution of Sugar of Lead we | 


could not with falt and {now work 


the like change, and this, though the 
trial were not negligently made; 


which I therefore think not unwor- 
thy 
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thy to be. mention’ds becaufe that 
the two only Ingredients of this Sugar 
were Lead, which is efteemed a ve- 
ry cold Body, and fpertt af Vinegre, 
from which, as I noted above, we 
did by the like degree of cold to that 
we here employed, obtain Ice : And 
though in this metalline Sugar we 
may well {uppofe the Saline parts of 
the {pirit of Vinegre to be much more 
concentrated or united, then. they 
were in the {pirits; yet the folution 
muft abound with aqueous parts: 
and this Sugar feeming but a kind of 
Vitriol of Lead, tis worth our No- 
tice, that its {olution would not freez, 
as well as that of common Vitriol, 


though in this latter concrete the mes 


tal be corroded bya {pirit, which, as 
far ascanbe judged by the Liquors 
afforded in diftillation, is very much 
fharper and fironger then, {pirit of 
Vinegre. 

5. We likewife tried to freez 
Quick /ilver, and for that purpofe pre- 
vided a bubble, that being blown 
witha Lamp, was but thin, and{o 
flat, that the fides almoft touched, 


and it heldbuta litle 4Zercwry, and 
L that 
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that by the figure of the Glafs, bein 
reduced toa large furface, with but 
very little depth or thicknefs, it was 
far more expofed, then if it had been 
in a ordinary round Bubble, to the 
ation of the cold; but we could nor 
at all freez this extravagant liquor, 
though we tried it more then once, 
and though the lafitime, we expofed 
itin thefame veffel to the fame de- 
gree Of Cold, wherewith we'made 
one of the following Experiments, 
that required a very Intenfe degree of 
that Quality. And in another thin 
glafs-Bubble we long expofed Quick- 
filver to anextraordinary fharp air, 
but though the cold had fome opera- 
tion upon it, not here neceflary to be 
mention’d; yet we could not find, 
that it did. act all bring itto freez: 
wherefore I could with that. trial 
were made mm Afuf{covy, Greenland, 
Chavles-Ifland, or {ome other of the 
moftIcy Regions, where the Effects 
of cold ( which here are upon Quick- 
filver but languid ) are the moft con- 
fiderable, and fometimes ‘ftupendi- 
ous, 
6s Jt is very. remarkable, that 
| : though 



















































C147) 
though not onlythe folutions of other 
erofs falts, but, as we have feen, di- 
vers more faline and {pirituous li- 
quors, were brought by {now and 
{alt to Congelation; yet a brine 
made very ftrong of Common falt, 
could notbe brought to freez atall, 
though we kept it expoled with the 
other falinefolutions, that ad ireez; 
during a whole night, that was ex- 
ceeding fharp. Which Experiment 
I alfotried many years fince, todraw 
thence an Argument in favour.of the 
Cartefian Hypothesis about cold, which 
I fhall.not now confider ; but rather 
add, that being defirousto.try, with 
what proportions of Sea falt and wa- 
rer,the congelation of them might be 
effe@ted, found, I could freez fome 
Sea water, that had been brought up 
in a Barrel.to.that Monarch of the 
Virtuofi, the King, for the making of 
trials with it; and that having in a 
fingle vial expofed to the. Air in. a.ve- 
ry bitter night, a {olution confifting 
of twenty partsof water, and one of 
falt, which is double the proportion 
of faleto be commonly found in our 
Sea-water, the next day..we found a 
Toa, & good 
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good part of the Liquor frozen, the 
Ice {wimming at the top in figures al. 
moft like Broom, {preading from 
the furface of the water downwards, 
Andto add, That upon the by, we 
f{uffered the Ice of falt-water to thaw, 
totry, whether it would yield freth 
water, butic feemed not devoid of 
fome Brackifhnefs, which whether 
or no it proceeded from fome parts 
of the contiguous brine, that adhered 
totheIce, I leave to further and exe 
acter obfervatiens, fince I am credi- 
bly informed, that in Amfterdam there 
are divers, that ufe the thaw dice of 
the Sea-water to brew their Beer 
with,inftead of common freth water. 

3, And fince] made that Expert- 
ment, I find in the induftrious Bars 
tholinus’s newly publifh’d Book, De 
Nivis #fu, a Confirmation of the 
probability of the Report] juft now 
mention’d,his words being thefe, De 
Glacte ex mavina aqua certum eft, fire- 
folvatur, {alfumfaporem depofuiffe, quod 
etiam non tta pridem experts eft Cl, JFa- 
cobus Finckius Academie noftre fentor, 
& Phyfices Profelfor, bene meritus, in 
glace: fruftis ¢ portu noftro allatis, 
Title 
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apanacanee seassssenens 
Title L111. 


Experiments and Obferwations 
touching the Degrees of Cold 
in feveral Bodies. 


I, Frer having treated of the Bo- 

A dies that are the moft capable 
of producing Cold, and of thofe that 
are moft difpof’d, or indifpos’d to 
receive it, it would be Methodical to 
take notice of the Degrees of Cold, to 
be met with in differing Bodies : But 
though a work of this nature might 
fomewhat conduceto the Difcovery 
of Cold in general, yet it is fo labo- 
rious a Task, and, to be well per- 
form’d, requires fo much more of 
Leifure, and Conveniency, then I 
am Mafter of, that I muft refign it 
to thofe that are better furnifh’d with 
them; which I the freelier do, be- 
caufe the Experiments, whichat this 
L 13 Time 
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Time make the principal part of our 
Hiftory, being chictly of the higheft 
Degrees of Cold, we may-feem to 
have. done fomething of what more 
properly concerns our prefent De- 
fign, by having made the Experi- 
ments, anon to be {ubjoyn’d within 
this prefent SeCtion or Title, And 
yet thus much we elfewhere do_to- 
wards the framing of a Table of the 
Degrees of Cold, that we do on o- 
ther occafions fet down thofle hitherto 
ufpractisd ways that we have im- 
ploy’d, to eftimate the greater or 
lefler Coldnefs of Bodies, bv feveral 
kinds of Weather-glafles, differing 
from the common ones, and far more 
fic then they, for fuch a Purpofe, 
For by Hermetically feal'd Thermo- 
{copes furnifh’d with high re@ifid 
{pirit of Wine, we can efiimate the 
differing degrees of Coldnefs in Li- 
quors, of which we fhall prefently 
mention an Example, And by ufing 
fuch Weather-glafies, as have their 
Air included not at the top, but at 
the bottom of the Inftrument, we can 
within ‘fome reafonable Latitude, 
meafure the Coldnefs both of intire 
pity folid 
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folid Bodies, or minuter Bodies, as 
Salts, ec. by beating them alike, and 


very {mall, and placing the Inftru- 


ments.at equal Depths in the powder 
ofeach of them, And befides that 
the fhape of thefe Thermotcopes 
does, as we have elfewhere fhewn, 
make them proper for thefe ules, 
for which the vulgar ones, where the 
included Air is at the top of the In- 
{trument,, are not fir: befides chisy | 
fay, “cis eafie in thefe we make ufe.of, 
to make the Pipe fo {lender 1n pro- 
portion to the Cavity of the Vial, 
whereinto ‘tis inferted, that very 
much minuter Differences of Cold 
will be manifeft in thefe, then. are 


wonttobe fenjitle in common Wea- g,, 1p, 
ther-glaffes, And befides thefe two Prelimi- 


forts. we have elfewhere propos‘, "””. 
and defcrib'd.a third and new kind of 
Thermometer, whereina drop of li- 
quor being {ufpended in a very flen- 
der Pipe of Glafs, betwixt the out- 
watd andthe inward Air, makesit 
far more fit for.thofe Experiments, 
wherein we either de{pair, or care 
not, to meafurée the Difference of 
Cold. betwixt two Bodies, but are 
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only defirous to try, whether or no 
they differ in Coldnefs, and in cafe 
they do, whichof.them has mof: 
For thefe Weather-glafles, ‘are fo 
exceeding fenfible even of the minute 
Differences of Heat and Cold, ‘as ma- 
nifeftly to difcover Ditparities, 
which other Thermofcopes are not 
nice enough to give us any Notice of, 
Only this Advertifement we muft add 
about them, that when we ufe them 
to examine the Coldnefs, not of li- 
quid, but of confiftent Bodies, we 
alter a little the figure of the wide 
end of the Glafs; and inftead of ma- 
ing it a round bubble, as we have 
elfewhere defcrib'd, we make it with 
a flat or flattifh bottom, that the 
wholeInftrument might thereon, as 
on a Bafis, ftand of it felf upright, 
and fo, being ftill taken up by the 
open and flender end, for fear 
of tarifying the included Air, ( which 
Caution is here given once for all ) 
may be transferr’d with a pendulous 
drop in the Pipe, and plac’d fome- 
times on one, and fometimeson anos 
ther of the folid Bodies to be exami- 
ned by it, For if the Body, ‘tis re- 

moved 

























153 
moved to, be more or !efs cold then 
that it refted on before, that cold- 
ne{s communicated through the Glafs 
tothe Air, by whichthe pendulous 
drop is fupported, that.Airs Expan- 
fion or Contraétion will manifeftly 
appear by the rifing or the falling of 
the drop, And thus we haveraken 
pleafureto remove it from one kind 
of wood to another, from woods to 
metals, and from metals to ftones, 
ec, But the Expedients, that may 
be propos'd to improve thefe little 
Infgruments to the purpofes we have 
been treating of, and the Cautions, 
that may be added to prevent mens 
drawing miftaking Inferences from 


_. the Informations they feem to give 


them, willtake up more time, then 
we are willing to{pend npon an occaz 
fion, that will not perhaps bethought 
to deferve it, nor much to require . 
any others, then thofe we fhall by 
and by fubjoyn, And therefore’ I 
fhall proceed to the Experiment pros 
mis'd at the beginning of this Title or 
Section. 

2, Tomakefo much asa tolerable 


~ Eftimate of the Difference betwixt 


{uch 
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4). 
{uch great Degrees as are not any of 
them too weak to congeal water, 1s 
a thing, which, as we have not yet 
known tobe attempted, fo it feem‘d 
not eafie to be performd, For, 
Freezing having been commonly re- 
puted the ultimate Effe& or Produ- 
&ion of Cold, men have not been fol- 
licitous to look beyond it. And 
though the Difparity we find betwaxt 
{everal Fits of weather, all of them 
frofty, feem to be too manifeft and 
frequent to be probably afcrib’d to 
nothing, but the differing Difpofiti- 
ensof our Bodies, yet how to efti- 
mate that Difference, itis not foob- 
vious. For though we fhould have 
recourfe to common Weather-glaf- 
fes, yetthey might.eafily deceive us, 
{ince not only by eftimating by them, 
the coldeft day of one Winter, with 
the coldeft day of another, but in 
judging of the Coldnefs of any two 
days inthe fame fit of frofty weather, 
there intervenes time enough to make 
itdoubtful, whether the vari'd Gra- 
vitation of the Atmofphere, produce 
not the change obfervd in the VVea- 
ther-glafs. Befides that, admitting 
| vulgar 
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yulgar . Thermometers could not, 
as they eafily may, mifinform 
us, they are imployd only to give 
us an Account of thofe degrees 
of Cold; which Nature of her 
own accord procucesin the Air ; but 
not to dfcover, whether or no Na- 
ture affifted by Art, may. fot pro- 
duce greater: And, ‘twill eafily be 
ranted, thatthey are yet lefs made 
ule oftohelpus toan Effimare of this 
Dilparity. © And though fome guefs 
may be made by the operations of 
Cold upon Liquors expos'dto.it, yer 
fome, as water, and very aqueous 
Liguots, will freez too foon, and 
others, as Vinous {pirits, will norat 
all, (that we have found ) here in 
England, Andthough French-Wine 
will fometimes be brought to begin 
to freez, yet that happens but very 
feldom, andin many, Winters notat 
all, and leaves too great an Interval, 
betwixt the degrees neceflary to con- 
geal Wine, and fufficient to congeal 
Water, not to mention the uncer- 
tainty proceeding from the differing 
firengths of the Wines, . 
3. Uponthefe and other: confides 
rations 
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rations we thought it requifite to 
make ufe of an Expedient, whofe 
Nature and ufe will be eafily gather- 
ed out of the following Experiments : 
And though by a mifchance, that 
broke my Weather-glafs, I have 
been hindred from mea{uring exact- 
lyin what Proportion to the whole 
bulk the fpiric of VVine was contra- 
&ed, by the furplufage of Cold, that 
was more then neceflary to make wa- 
rer freez, yet I doubt not but fome: 
thing of ufe to our prefent Theme, 
may be thence colle&ed, and efpe- 
cially the main thing defign’d will 
manifeftly appear, which is the In- 
tenfity of Cold produc’d by Art, be- 
yond that which Nature needs to em- 
ploy upon the glaciating of water, 

[ 4. A fmall feal'd Weather-glais 
furnifhed with fpirit of Vine, the 
ball being about the bignefs of a large 
Nutmeg, and the Cylindrical ftem 
being very flender, and about ten 
Inches long, the Ball and part of the 
ftem being immers‘d in a vefiel of 
water, half buri'd in {now and fale, 
when the water began to freez at the 
top, the bortom and the fides ( but 

| before 
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before theIce had reach’d the Ball, 

for fear it fhould break it) the ting: 

ed liquor was found {ubfided to 5: 

| Divifions, being half Inches, and be- 

| ingtaken out thence, and Ice and Sale 

- being immediately appli’d to the 

_ Ball, the Liquor fell lower to about 

) 13 Divifion. ] 

__ And that it may not be doubted, 
butthat the water, though in part 
congeal'd, remain’d warm in compa- 

rifon ofthe {pirit of Wine, though 

| uncongeal'd, that had been refrige- 

} ratedby the {now and falr, we will 

) add this other Experiment, which 

| wefindin another of our Notes thus 

| fetdown, 

| (5. The feal’d Weather. glafs being 

| kept in the water till it began to freez, ¢74™15- 
> defcended to 5:: Being immediatel 
removd into the fame {now and falr, 

that made the water begin to freez, 

_ it defcended at the beginning very 

| faft, and afterwards more flowly, 

) tillitcameto'the very bottom ofthe 
_ ftem, where it expands it {elf into 
)) the Ball; then being remov’d into 
» theame glafs of water, whence it 
|) wastaken, and which was well ftor’d 
ft with 
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with loofe Preces ofice;, it did never- 
thelels haftily afcend atthe beginning, 
and was {oon alter impell’d to the 
former Height of five ‘Divifions and 
anthalf, or thereabouts, ] | 

6. But perhaps tome amends may 
be made for the difafter of the Wea- 


-ther-giafs, by adding, that 1 found 


by another Trial, that the Gondenfa- 
tion of Liquors by fuch Colds, as we 
are wont to have, -or can eafily pro- 
ducehere, is nothing near {fo great 
as one would imagine. And though | 
for want of a Glafstball, furnifh’d —| 
with aneck flender enough, ‘I could 
aot make the Experiment fo much 
to my (atisfaction, as perhaps elfe J 
might have done; yet ‘the goodnefs 
ofthe {cales, made ule of, and fome 
greater cares then poffibly every Bx- 
perimenter would have’ imployd, 
may make the following Obfervati- 
on Luciferous. | 

7, We tookthen (on a cold, but — 
not frofty day’) oylof Turpentine, as | 
a‘Liquor,; whole being free from | 
phlegm or water, we would -eafily | 


be more certain of, then 1f we had |{ 


imploy'd {piri of Wine; and 7 
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oyl it felf we re&ifi'd in a gentle 
heat, to make it the more pure and 
fubtle, “Then we took a {mall round 
veflel of clear gla{s furnith’d witha 
conveniently long ftem or Pipe, and 
having firft weighed the glafs alone 
in.a pair of very good {cales, we 
found it to weigh 3i, 3i, 56: or, 
then putting in oyl of Turpentine, 
till it fill’d the round part of the 
Glafs, and afcended a little way into 
the ftem, we carefully mark’d with 
a Diamond on the ontfide of the 
Glafs, how high itreach*d, and then 
weigh'd the Glafs and the Oyl toges 
ther, which weigh’d 3ij, $vii, and 
jf 34: gt. then we put inby degrees a 
() quarter ofa Drachm, and witha Dis 

amond carefully mark’d, how high 
«f) It reachd in the pipe, and fo we cons 
;) tinued putting in feveral Quantities 
‘) ofoyl, till carefully weighing each 
}) parcel inthe fcale, ‘and marking its 
sf height on the eurfide of the Glafs 
) ( which we did in order to acertain 
| defign, and found ita work tedious 

_ and troublefome enough ) till the Li- 
jj Quor and the Glafs together weighed 
| lj, 3), 45 grains: then we puc fair 
1 (eo water 
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water into an open-mouth’d Glafs; 
sn which we alfo plac’d the little Bolte 
head with oy! of Turpentine, and by 

* gee the tuch a circumpofition of falt and 
latter part (HOW, as 1S * hereafter to be often 
ae next mention’d, we made the water, 
itle. ; Lies ae : 
which was contain’d in the wide 
mouth’d Glaffes, and by which the 
Spherical part of the Bolt-head, con- 
taining the, Oyl, was fiirrounded, 
we made this water, I fay, begin to 
freez, and when we perceivd a little 
Ice tobe produc’d in it, we carefully 


é 


Diamond to what part — 
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what remaind refted againft that 


mark on the outfide of the ftem; ro 
which it fell, when the water began 
to freez:: and this we found to az 
motint to fomewhat above 9: grains, 
{othatfor conveniency of reckoning, 
we may fafely enough take the Intire 
number of 10, grains, ~ After this we 
potited out of the remaining oy] into 
the fame little Glals, till, what reft- 
ed in the Pipe,» was even with that 
mark; to which the {now and falt had 
made it fall; and this parcel of oyl 
hapnedtobe almoft precifely of the 
fame weight with the other; fothat 
in this Trial ( for perhaps in others, 
which it were therefore worth while 
to make, the degree of Cold may 


_ muchvary the Events ) the Artificial 


way of freezing,;- we imploy’d, 
made the oy! fubfide as much after ie 
had been refrigerated and condens’d 
by acold capable of freezing water, 
as that degree of Cold had been able 
to condenfe it at firft, And laftly, 
having deducted the weight of the 
Glals from the weight of the whole 
Oy] and Glafs, to obtain the weight 
of the oyl alone; and having divi- 
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O32 
ded the weight of, the whole Oy], 
fixfly by that of the former parcel, 
we have mentioned to be ten grains, || é 
and then by the {uperadded weight of 
the fecond parcel, we took out, (both § | i 
which parcels together we eftimated } | ii 
Ha at twenty grains,) we found that }) 9 
oi rectifid oyl of Turpentine of a mo- ||] 
eh - derate temper, being expos'dtoiuch || 5 
qt a degree of Cold, as would freez %|1 
a common water, did by by fhrinking || | 
lofe but afozt a ninty fourth part ofits 
Bulk, and being reduc'd to asereata 
degree of Coldas_ we could bring it 
toby {now and falt, ev’n then, ie 
loft but about a forty feventh part of 
its Bulk, I fay about, becaufe |] 
thought it needlefs, as well as tedi- 
ous to mind fra@ions and little odd 
numbers, efpecially fince, as we 
formerly intimated, it was f{carce 
poffible to arrive at a great.exaénefs 
in. fucha Neck, as that of our Bolt- 
head, though it were proportionable 
enough to the Ball, and chofen, a- 
mong feveral, that were purpofely 
procur'd for the trying of Experi+ 
ments. 
1» 8. There are fome other Trials 
about 
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about the Degrees of Cold, which 
for wantof Ice and orher Accommo- 
dations we could not maké, as we 
would have done, oftez3, nor thall 
{carce be able to do it, till more 
friendly Circumftances afford) us an 
opportunity: And yet becaufe our 
Trials, though not profecuted as far 
aswe thought, may poflibly prove 
not unwelcome, we will fubjoyn 
fomething about two of the chiefeft 
of them. 

g. Theone was defign'd: to mea- 
fure: in what proportion water of a 
moderate degree of Coldnefs, would 
bemade to fbrixk by the circumpofi- 
tion of fnowand fale before it begin 
by Congelationto expand it felf: of 
this, what we fhall here take notice; 
is only, That:by a Trial purpofely 
made with common water, in a 
round: Glafs furnifh’d with a long 
feem, we found the. water’ in ‘that 
ftem to fubfide fo very little, thar, 
whether or no it were infenfible, it 
was inconfiderable. But probably 
agreater Quantity of water, and a 
flenderer ftem, would have made the 
fhrinking of the Liquor niore: No- 
M 2 table, 
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table's andupon that Account’tis,that, | li 
TL heré mention Ir, | a 
toy  The‘other Thing -was, to | hi 
mealure bythe ‘differing ‘weight and: | iil 
Denfity of the fame portion of water, 
what change was produc’d in it, bee 
twixt the hotteft time :of Summer, 
and firft a glaciating Degree of Cold, 
and then the higheft we could : pros 
duce by Art, And inorder to this, 
we weigh'd with a pair of exa& {cales, 
a glais bubble heavier then water, in 
that liquor, when it feemed to be at 
a moderate Temper, asto Coldnefs, 
and by. the» Diminution, which we 
foundiof the glaffes weight inthe wae! 
ter, weeafily colle&ed, according to: 
the Rules of the Hydroftaticks, the 
weight of as much water, as is equal 
in bulk:to the elals Bubble, and theres 
by the. Proportion betwixt the slafs 
and an equal bulk of fuch water, as 
we firft weighed it ins; then »by the 
application of {now and falt, we made 
that water begin to freez, and weighs 
ing in iragain the fame bubble, “twas 
eafie to.colle& by the Decrement: of 
its weight inthis refrigerated water, 
what Proportion an equal Bulk ofthe 
| liquor | 
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liquor..did thea: bear tomthe>Glafs 5: 
and by comparing thefe two differing: 
Proportions together, wevwere. at~ 
fifted:to make sano-Eftimate,:-+how 
much the waten was made morehea- 
vy;\.and denfesby the Acionsofca 
freezing -degreeat»Gold¢: Arfters 
wards! taking our time dh Summer, 
we thought fitin the fame parceltof 


_ water ( thatobad: been. purpofely-re- 


fervedinaglafs ) to »weighi thef{ame 
bubble, that by the difference’ of its 
weight. in the: »water, when» made 
much lighter,by the heat. ofithe am: 
bient Air, we might obtain the In- 
formation ‘we :defir’d : to which’ we 
fhalliadd, That we allo recommend- 
edtofome Virtuofi; that were likely 
to have the opportunity: ‘of gratifying 
Us, that fuch;an Experiment might 
be-procuted to.be;made. in «the midft 
ofSummer.infome part. of Ztaly,: by 
the help of the there not -unfrequent 
Conveniency/ of aConfervatory of 
fnow, wherein the watet’ might ‘be 
reduc dto freezbefore the ‘end of the 
fame hour; Jatewhofe: begthhing: the 
there warmer Air:had >: given it” its 
greateft Expanfion, and {o the:D iffe- 
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rence betwixt the Denfity of the fame. 
parcel of water might be the moré ie 
conipicuous.» But as Ishave hot‘re. | 
ceivedany: Account of my Defires | 
from, abroad,’ fo coming snow’ “at | 
home to ‘review the Memorial; \I }) 


caufed to) be. written of the newly 


throngh:the Negligence or Miftake 
Ohansidmanuenfis,’ there: muf{t needs 
be a manifett overfight. committediin 
the fetting down the Numbers, which 
my Memory does not now enable me 
to repair.” And the feafon being now 
iniproper to repeat the Experiment, 


aswell’as:the numerical parcel’of | 


water I had kept, and I imployed 
borh times, being thrown away, I 
think itmay be: {ufficient, if not too 
much, to have thus‘particularly inti- 
matedthe way wetook; without ad- 
ing..thée ‘Cautions; wherewith “we 
proceeded, ‘nor what Trials wemade 
to the fame purpofe with high rectifird 
Re of Wine; fince‘unlucky--ace- 
dents fruftrated our-Attempts, 


2.3 1a: Whether the making of thefe 


kind of Trials, with the waters2of 
the particular Rivers or Seas, men 


Mention Obfervation, I find, that | 
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are to fail on, may afford any ufeful 
eftimate, if, and how much, Ships 
and other Veffels, may on thole wa- 
ters be {afely loaden more in Winter 
then in Summer, may be an Enqui- 
ry, of which (hall not in this place 
take any further Notice, then to in- 
timate thus much, That the differ- 
ence betwixt water highly refrigera- 
ted, atid that which is but of an ufu- 
al degree of coldnefs, isnot fo great 
as fome Learned Moderns feem to 
havethought. For ona Day, which 
(though made cold by {now inter- 
mingled with the rain that then tell ) 
was not a froft, we took common 
water, and weighed in it a glals 
Bubble, whofe weight in the Air was 
150, grains, and this Bubble weigh d 
inthat water, loft {o much of its for- 
mer weight, asto weigh about 23; 
grains; andthen by inow and falt, 
reducing that water tofuch a degree 
of Coldnefs, that it began to be turt- 
ed into Ice about the infide of a {mall 
open glafs that containd it, we 
found the fame Bubble not to weigh 
at.all above one eighth part of a 
orain lefs then it did before: So thar, 
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if we may judge of the {hrinking and 





that would turn with about the 32, 
part of a grain: which may keep us 
from wondring at what we lately de- 
livered concerning the very inconf{i- 
derable {ubfidence of the water, we 
expofed to fnow and fale in a {mall 
Bolthead, And it may alfo make 
thatthe more probable, which we 
hot long fince related about the oyl of 
Turpentines not lofing much above 
4.100, part of its Bulk, by being 
exposd to fucha degree of cald, .as 
made water begin to freez, Whe- 
ther we may from this, and from the 
formerly recited Experiment, of the 
great ubfidence of {pirit of Wine in 
a feal’d Weather-glafs, fafely con- 
clude, thefe {ubtile diftill’d Liquors 
to be much more fenfible then water 
of Cold, as well as of Heat, further 

Trials will beft refolve; and thefe [ 

have not now {fo much Oppottunity, 

as could with, to purlue, 

», 43 Batthey that have a mind to 

yes ‘profecute 


\ 


) 
condenfation of the water by the In- i 
".crement of weight, it fhrunk bur. 
about a 230, part of its former Bulk, | 
and this according toa pair of {cales, 
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profecute Experiments of this kind, 
and others, that relate to the Degrees 
of Cold, may perchance be fomewhat 
aflifted even by thefe Relations, and 
elpecially by thofe Paffages - that 
mention the ufe of the feal’d Wea- 
ther-glafs, furnifin’d with {pirit of 
Wine, and of thofe wherein a drop 
of liquor is kept. pendulous. For 
the former of thefe being not {ubje@ 
to the Alterations of the Atmo- 
{pheres Gaavitation,. nor (as maybe 
probably fuppos'd, by reaton of the 
firength of the high re@ift’d {pirit of 
Wine )tobefrozen, by fending the 
fame Weather-glafs (which maybe 
made portable enough, as Ihave tri- 
ed by.tranfporting one. of them ina 
Cale that mightbe eafily carri’d even 
ina Pocket) from one Countrey,to 
another, one may make far better 
Difcoveries of the differing Degrees 
of Coldnefs in differing Regions, and 
know (fomewhat néar,),how much 
the Air.even of Méufcovy,, or. Norway, 
or Greenland it {elf, is colder then that 
of Exgland,: or any other Countrey, 
Whence the: Weather-gla{s hel be 
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freez, 

13, The other Thermometer, 
where a drop of liquor is kept pendu- 
lous, may not only be imploy’d in 
fuch cafes, where the Pipe and 
Bubble can be erected upon: the Hos 
rizon, but by reafon, that the out- 
ward Air will indifferently impel the 
Bubble laterally or upwards, upon 
the Refrigeration of the inward, and 
that the bubble will not barely by its 
weight drop out of the inverted In- 
ftrument, becaufe of the réfiftence 
of the {ubjacent’ outward Ajir ; ‘for 
thefe caufes, I fay, {uch a Thermos 


{cope may, as we have tri’d, be alfo, 


usd, where the Pipe fhall be held 
Horizontal, or inclin’d, or even 
Perpetidicularly downwards, fo that 
the flat Part of the Bubble may be 
appli'd co difcover the Coldnefs, ei- 
ther of the Wall, or of the Ceiling 
ofaroom, or other Bodies however 


{cituated. And if the Pipe be made ~ 


long 





a 





fent; The Inftrument being accom: 
panied with a memorial of the De- | 
gree, it ftood at, when expos'd to | 
{ucha Cold, as made water begin to | 
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Gos 
Jong and even;:(:as fometimes we iim 
ploy one above a foot long ) not only 
fenfible, but great Effects of very 
little Difparities in the Coldnefs of 
Bodies, to which the Inftrument js 
applid, may with pleafure be obfer- 
ved, And the fame drop of liquor 
may be long enough preferv’d uleful 
inthe Pipe. Butthis Advertifement 
I fhall give, that as fenfible as this 
Inftrument appears to be of the nicer 
Differences of Coldnefs, as of Heat, 
yetthey that fhall have the Curiofity 
to examine with it, as I have done, 
the Temperature, [fay not, of more 
refembling Bodies, but of Liquors, 
that may be thought to have their 
parts fo differingly agitated, as com- 
mon Water, high retifi'd {pirit of 
Wine, and even reétifi'd oyl of Tur- 
pentine, (add not Dephlegm’d oyl of 
Vitriol, becaule of fome odd Phexo- 
menanot here to be infifted on) will 
perhaps :find- the Event {6° little, “in 
many cafes, anfwer the Expe@ation 
he would have had of uniformly 
finding great Difparities in their 
actual Coldnefs, if he had not ae 
wit 
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172) 
with this Advertifement, that he 
will not much wonder, that a Per- 
fon, who wants not other Imploys 
ments for his Time, was willing to 


decline fo tedious and nicea 
Task, 
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Tide .V, 


| Experiments touching the Ten- 
dency of Cold Upwards or 


Downwards. 








1,7 Hough, after the confideratie 

on of the {phere of Aivity 
| of Cold, it would be the moft proper 
| place to take fome Notice of the Di- 
retwon of its .déivity,, yet becaufe 


| one of the Experiments, that belong 


| to This head, is of great ufe to facili- 


| tatethe trialof many of thofe, that 
| follow, throughout this whole Col- 
} leGtion; we willno longer delay to 


. 
| fay fomething of this matter, name- 
ly, in what Line, or, if you pleafe, 

towards what part the frigefactive 

vertue of cold Bodies does: operate 

the furtheft and the moft ftrongly. 

| 2. TisaKoown Do@rine among 

| Philofophers, that the Diffufion of 
| Heat tends chiefly upwards, as the 

: flame 
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flame of a Candle will burn many 
things heldover it at a greater Di- 
fiance, then it. would. confiderably 
warm them at, in cafe they were 
held beneath its level, or even by its 
fides: and’tis true, that-in all cafes 
vulgarly taken notice of, the obfer- 
vation, for reafons elfewhere. difl- 
courfed of, holds well enough; and 
therefore it may be worth enquiry, 
whether in Cold, which is generally 
looked upon as the contrary: Quality 


to Heat, the diffufion ( from cold bos | 


dies _) be made more ftrongly down- 
wards, then either upwards or’ to- 
wards the fides, 

About this matter, I can as yet find 
among my Notes but the two follow= 
ing Experiments, aud thofe'not both 
together, 

[ Avery thin bubble was blown at 
a Lamp, ‘and purpofely made flacae 
the: bottom, that ic) might’ be the 
more: expofed to the cold, and it 
was fufpended bya ftring within’ a 
pretty dealle{sthen an inch of a mix 
tureof beaten Ice: and Salt, where- 
withwe had half fill’d a conveniently 
large wide-mouth’d ' glafs, but we 
could 
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175 ) 
could not find, thata cold, Capable 
of freezing, did firike fo high up- 
wards, for the water in the bubble 
remained altogether unfrozen; which 
agrees very well with what we have 
obferved, that a mixture of ice and 
fale did not congeal the vapours, that 
wandered through the Air,above half 
a barley corns breadth higher, then 
the mixture in the Glafs reached. 

3. {| Amuxture of {now and {alt be- 
ing put into a vial with a long neck, 
the round part of it was by a weight 
kept under water, out of which be- 
ing taken after a while, the outfide of 


| the glafs beneath the furface of the 
| water was cafed with{olid Ice, WB, 
if) efpecially about the bottom of the vi- 


al, of greater hardnefs and thickne(s 


} then one could eafily imagine, ] 


4. Thus far the notes, trom which 


| neverthelefs I will nor, pofitively.. con- 
| clude, though they feem to per{wade 


it, that the tendency of the cold pro- 
duced by Bodies. qualified to freez 
others, is greater downwards. then 


| upwards: For, the fatisfa@tory ‘dee. 


termination of that matter may, for 


| oughtI know, require Trials more. 


artificial 
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attificidl and nice, then thofe we 
have been reciting, And I could 
with, that I could find the laft of 
them to have been ‘carefully repeated 
andregiftred, becaule itfeems fome- 
what ftrange, thattheIce fhould be 
much thicker at the bottom of the 
vial, then elfewhere, in regard, that 
when we have, as we very frequently 
have, put mixtures of {now and fale 
into vials, and left them in theopen 
Ajit; we generally obferv'd, that the 
outfide of the Glafs was cas’d with 
Ice, ‘or covered with hoar froft, di- 
rely over againft that part of the 


infide of the Glafs, wherein the fri- 


gorifick mixture was, So that part 
of the fnow and falt refolving one ano- 


ther, and falling down in the form 


of a liquor to the bottom, the un- 
melted part of the mixture would 
float upon this. liquor, and the exter- 
nal Ice would appear over againft the 
floating mixture, by which it was 
generated; So that as the mixture 
stew thinner and thinner, fo would 
the Zone or girdle, if I may fo call it, 
ofexternal Ice, grow narrower and 
narrower, till at length, when the 
: {now 
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_ fnow was quite melted away, the exe 




















cernal Ice would quickly alfo vanifh, 
But from this obfervation ( which we 
frequently made ) That as in fuch vi- 
als the Ice did not appear (as I juft 
now related) above half a corns 
breadth higher then the mixture in 
the glafs ; fo | remember not to have 
obferved it much lower beneath the 
mixture ; from thofe things, I fay, 
itmay be probably conje@ured, that 
even the coldeft Bodies (at leaft un- 
lefs their Bulk alter the café) do not 
diffufe their freezing vertue, either 
upwards or downwards to any confi- 
derable diftance. 

5, Thefe trials, as 1 was intima- 
ting, may fuggeft fome difficulties 
about the laft of the two Experi- 
ments, tranfcribed out of my notes. 
But as tis evident thefe obfervations 
were made in the open Air, by the 
freezing of its roving vapours, and 
the mentioned Experiment was made 
under water, fo how much this diffe- 
rence of mediums may alter the cafe, 
as to the way of the Diffufion of 
cold, 1 dare not, till further trial, 


boldly determine; efpecially fince 
: N one 





























eaten te ape deers oa ee Sree “eg ie : 7. 
Gaia. br) a a 





Acne etn ener 
=f ve! 
= 


op gaa a rer ee inamesse cenit 





—— up Qe >. 

one Circumftance, to be under the 

next’ Title. mentioned, ‘about. the 
freezing of Eggs, may pafs foran ads 
ditional Experiment as to our prefent 

Enquiry: Forthe Cafes obtain’d by 
frozen iggs fufpended under. water, 
which feem to argue; that the Diffu- 
fion’'of their cold was made every 
way,‘ fice they were quite enclofed 
in the Ice, they had produced, 

‘©6. Though the Experiment of 
freezing water by the Intervention. of 
falt: and faow be not a new one for 
fubftance,'-yet] hold it notamifs, to 
make:a further mention of iton this 
occafion, Becaufe that what I] am 
to deliver about it, isa, Paticular-not 
taken notice of (that I know-of ) by 
others; the premifing ‘of which, 
will; "according to what we lately ins 
timated, much facilitate the trial of 
many of the Experiments to be-fet 
down. inthe following part of thefé 
paperssand will indeed appear to-be 
of io{mallmoment-in our whole At- 
temptof Framing aw Hiffory of Cold: 
Forithas Jong feemed to me one of 
the chief things, that has hindéted 
men! from making any confidetable 

Loe | progrefs 
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progrefs in this matter, that whereas 
glats-veflels are generally much the 
moft proper to freez liquors in, bes 
caufe their tranfparency allows us to 
{ee what changes the Cold makes in 
the liquors expofed toit; the way of 
freezing with falt and {now, asit has 
been ‘hitherto ufed, does almoft as 
little; asthe common way of barely 
expofing veflels to the cold Air in fro- 
fiy weather, prevent the unfeafon- 
able breaking of the glafles, For in 
both thefe ways, the water or other 
liquor, ufually beginning to freez at 
the top, and itbeing the Nature of 
Glaciation, as we fhall fee anon, to 
diftend the water and Aqueous li- 
quors it hardens, itis ufually and nas 
turally ‘confequent, that when the 
upper cruft of Ice is grown thick, 
and by reafon of the Expanfion of the 
frozen liquor bears hard with its 
edges againft the fides of the glafs, 
contiguous to it, the included Lis 
quor, (that is by degrees fucceflive- 
ly turned into Ice) requiring more 
Room then before, and forcibly en- 
deavouring to Expand it felf every 
way, finds it lefs difficult to burft the 
N 2 glals 
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glats, then liftup theIce ; andconfe- 
quently dees the former, and theres 
by fpoils the Experiment, before it 
be come to perfeGtion, or have let us 
fee what Nature would have done, if 
fhe had not been thus hindred in her 
work, 

7. The confideration ofthis invi- 
ted me to alter the common way of 
freezing, and order the. matter fo, 
that whenloever I pleafed, the expo- 
{ed liquor fhould not begin to freez 
atthe top or fides, but at the bottom, 
which I concluded it very eafie to do, 
by mingling the fale with that part 
only of the {now, which was to lye 
beneath and about the bottom of the 
glafs I placed in it. For by this 
means the now, that was contiguous 
to the fides, was able but to cool the 
watcr, and difpofe ir to Glaciation, 
whereas the mingled {now and fale, 
on which the bottom of the glafs reft- 
ed, did a@ually turn the neighbours 
ing Liquorinto Ice, and lift up the 
incumbent liquor toward the higher 
and empty parts of theglafs: And 
this liquor alfo I could afterwards 
freez at pleafure, withour danger of 
breaking 
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breaking the veffel, only by fo aps 
plying {alt and {now to the fides of 
the glafs, that they never reached, 
except perhaps at the very conclufion 
of the Experiment, fo high by a rea- 
fonable diftance, as the upper furface 
of the liquor in the glafs ; to that the 
{uperior parts of that liquor were al- 
ways kept fluid, and capable of being 
eafily impell’d higher and higher by 
the Expanfion of the freezing parts of 
the fubjacent liquor. 

8. The Speculative inference, that 
may be drawn from this Experiment, 
of making water begin to freez at the 
bottom, notthe top, will be more 
properly taken notice of in another age 
place ; In the mean time I (hall only ore 
intimate by the way, that there is no *e pri. 
sreatneceffity of any nice proportion edurcl 
of{altto fnow, nor of any exquifite 
mixture of them ; a third or fourth 
part or thereabouts of Sea falt, in re- 
ference to the fnow, will not do 
amifs ; nor dol ufually put fale to all 
the fnow at once, -unlefs in fome cafe, 
wherein I have a mind to freez a lt- 
quor quickly, and make a {peedy res 
{olution of the fhow and falt in order 

N 3 there- 
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thereunto; to which I fhall only 
add, that by the way above mentio: 
ned, 1 do upon particular occafions 
make the expofed liquor freez, not at 
the bottom or the top, but next to 
what fide of the Glafs [ pleafe, ac- 
cording to the Exigency of the Expe- 
riment, But though it may {uffice 
to have hinted the Speculative Infe- 
rence, that may be drawn from this 
way of freezing Liquors, it will be 
expedient to give explicitely this pras 
Ctical Advertifemenr, concerning it, 
that whereas it feems to have been 
taken for granted, that {now is nez 
ceflary in this Artifice, and we our 
felyes were for fome time led away 
with the reft, by that fuppofition s 
yet that is but a prefumption, - and 
judicial to thofe that with us defign 
the profecurin g Experiments,in order 
to the Hiflory of Cold, For {now is 
but feldom to be found or the ground 
in comparifon of Ice, and being but 
_ aCongeries of many {mall Iceficles 
‘with much Air intercepted among 
them, it isnot (ceteris paribus) near 
fo durable as the more intire Body of 
a9 pee ot folid 
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folid Ice ; and yet we have found by 
frequent Experiences. that Ice well 
beaten in a. Mortar, will ferve our 
turn for Artificial Glaciations, as 
well (if not in fome refpects better ) 
as{now, and therefore in this Hifto- 
ry of Cold we indifferently prefcribe 
Snow and Salt, ox Salt and Ice as the 
Ingredients of our Glaciating Mix: 
tures. 
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Tite VI. 


Experiments and Obfervations 
touching the Preferwation and 
DeftruStion of ¢ Eggs , 
Apples, and other ) Boz 
dies by Cold. 


1, FT is a Tradition common 
enough, though not here in 
England, yet among thofe that have 
given us Accounts of very cold coun- 
treys, that ifEggsor Apples, being 
frozen, be thawed near the fire, they 
willbe thereby {poiled, but if they 
be immerfed in cold water, the-in- 
ternal cold will be drawn out, as 
they fuppofe, by the external, and the 
frozen “Bodies - will be harmlefly, 
though not fo quickly, thawed, 
This Tradition | thought fit to exas 
Mine, zot only becaufe it may ~ be 
doubted, whether it will fucceed in 
| our 
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our more Temperate Climate, and 
becaufe [love nottorelyeupon Tra- 
ditions, when I have the opportunity 
to examine them ( efpecially if no 
one Credible Author affirms them 
upon his particular knowledge, ) ut 
alfo becaufe I thought the Experi- 
ment, if true, might be fo varied 
and made ule of, as to become /ucz- 
ferous enough, and afford us divers 
Phenomena of cold, not fo eafie to be 
produced by the more known ways 
of experimenting. And -according- 
ly having expofed fome of thele Bo- 
diesto acold that was judged fharp 
enough, weafterwards put them in 


water, but found nor-the event an- 
| {wer our expeGations, no Ice. aps 
| pearing to be generated ; neverthe- 
_-lefs we were not hereby fo difcouras 
| ged, asnot to repeat the Experiment 
| ( which, we judged to be. not unlike- 
| ly ) with more follicitoufnefs and ad. 
vantage then before; and having 


thereby brought ittofucceed, we af- 
terwards made feveral trials of it with 
feveral. diftin& aims, but cannot 
now find any Entry of divers of them. 
But thofe I have hitherto met with 
: among 
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among my Notes, I fhall fubjoyn; 
ashaving in them fome Particulars, } 
that may afford ufeful hints toan En- | 


quirer into the Hiffory and Natave 4 ii 


of Cold, And I fhall fet down to- | 
gether, and that in this place (though | 
it would not otherwife’ be the moft 

proper ) thofe I have met with, be- | 
caufe {ome Circumftances ofone or: | 
other ofthem may be of ufe tous on | 
feveral occafions in the prefent Trea-— 
tife. 


drachms and one grain wrapt in a 
waxd paper (to keep it from the — 
liquor of the thawing {now ) and fro- | 
zen with {now and fale; wanted four | 
grains of that weight : put intoa difh 


of fair water there crufted'as much /} { 


Ice about the outfide as ‘made the | 
Ege and Ice fifteen drachms and nine | 
grains; the ice being taken off from | 


the fhell, and the fhell very well | j 
dried, the Egg was found to weigh | j 


twelve drachms and twelve rains 5 
the Egg being broken, was found al- 
moft quite thawed , the Ege frozen | 
{wam in water, being: thawed it | 
funk. | | 
ih 3. [ We 











2, [ An Egg weighing twelve | tt) 
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3. | We took two Eggs firongly 
frozen, and in a room where there 
was a good fire, we put one of them 
into a deep woodden-difh full of very 
cold water, and fet the other by ir, 
upona table about two yards from 
the fire, that they might bein Air of 
the fame temper as to heat and cold; 
then perceiving the Egg, that lay un- 
der water, to have obtained a thick 
cruft of Ice, wetook it our, and ha- 
- ving firft freed it from the Ice, broke 
it, and found that fome part of the 
white was not yet freed from a pretty 
ftoreof little parcels of Ice, but the 
re{t of the white ( which was much 
the greater part) andthe Yelk feem- 
ed to be much what of the fame con- 
fifkence, as if the Egg had not for- 
merly been frozen, whereas the other 
Egg, that lay by upon the dry. table, 
had not only its whole white frozen 
intoaconfiftent Body, but the Yelk 
itfelf, though we faw no diftin& pars 
ticles of Ice init, was grown fo hard, 
thar itcut juft like the Yelk ofan Egg 
over boiled, and being cut quite 
through, fhewed us: certain concéti- 
trical circles of fomewhat differing 
| sy) Colours, 
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Colours, with a {peck much whiter 
then any of them in the middle of the : 
Yelk; which laft circumftances, |" 
whether they were accidental or no, nu 
further obfervation muft determine. ] Eee 
Note, that though we have not | le 
found above once, that frozen Eggs 4 
would {wim, yet when we had bro- | o 
ken fuch Eggs, the frozen white }4" 
would {wim, but not the yelk. yi 
4, We afterwards repeated the | a 
Experiment of laying two frozen | MM 
Eggs near together inthe place above |“ 
mentioned, the one under water, | ™ 
andthe other out of it, till that pur | 
in water had got a thick Icy cruft, | ing 
and by breaking of them both, pre- | ce 
{ently after one another, were con= | i 
firmed in the Perfwafion, that fro- Ms 
zen Eggs will thaw by great odds — |! 
( ceteris paribus) fafter whenimmer- _ | !t8 
fed in water, then when furrounded |"! 
only with Air, | nm 
\s. [ We likewife took a frozen {0 
Egg, and froma fix'd place fufpend- ~ | ‘tt 
ed it fo by a flender packthredd, that ben 
_ it hung quite under water without | dy 
yet touching the veffel, that the wa- | "ai 
terwasin, This wedidparllyupon to in 
7 another | 
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another Defign, and partly to ob- 
ferve, whether or no the Ice would in 
this cafe be contiderably thicker or 
thinner againft the lower parts of the 
Ege, as we formerly mention’d our 
{elves to have obferved it to be very 
manifeftly at the lower parts of a 
glafs, which having Ice and Salt in 
it, was immerfed under water; but 


when we took out the Ege, after we 


faw that its Icy cafe had covered the 
packthread it was hung by, we found 


_ the cafe upon breaking it, of a thick- 
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i 








} 
; 
\ 
( 
\ 
{ 
j 
| 
: 
: 


} immediately embrace the E 
| though we had fome faint fufpition 
) that the Rudiments of it might have 
| been very early parted from the Egg, 


) Occafioned by 
| fro in the room, | 


| befs uniform enough to keep us from 


concluding any thing from this trial; 
fince, though there were a pretty 
deal of Ice generated at fo {mall a di- 
{tance from the cafe of the Ege, that 


itfeemed to owe its Produion to 
the fame caufe ; yet, which was 
_fomewhat- odd, we did not find, 


that this Ice ftuck to. that which did 


2 g 5 
2 


by fome little fhaking of the table 
peoples paffing to and 


6,| We 
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der then ordinary Pippins, that had 


never been fet to freez, at leaft asto | 
thofe parts of the Apples that were | 
near the rinde, and confequently | 


nearthe Ice, 4. Thatneither frozen 


Pippins nor frozen Eggs, notwith= | 
ftanding their great power of turning | 


part of the contiguous water inro Ice, 
did appear to Us to detain or congeal 
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6, [ We took fome Pippins, and |) 
expofing them to freezall night, and || 
putting them the next morning into af) 
Bafon of very cold water ( though in | 
a warm room ) they were not long | 
there without being inclofed with caz | 
fes of Ice of a confiderable thicknefs 5 |, 
Where note, 1. That thatpare ofa |, 
floating Apple, that was immerfed | 
under water, hada very much thick- | 
er coat then the other part which res | 
mained aboveit. 2. That the extant | 
part feemed likewife to be harder || 
then the immerfed, 3. That | 
one ofthefe Pippins being purpofely — 
lefrour of the Bafon, but layed by ir, | 
feemed upon cutting to be harder | 
and more frozen then thofe Apples |) 
which had been put into the water, |), 
which fcarce feemed to be at allhar- |) 


any” 
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any of the roving vapors of the Air, 


as Ice or Snow included, with Sale in 
glafles is, (as we have formerly ob- 
ferved ) accuftomed very remarkably 
to do, | 

7. | We took Eggs, and froze 
them with ice and fale, till the thells 
of them were made to crack, then 
we took them out, and put one of 


them in Milk, two of them in a wide 


Drinking Gla(s full of Beer, and two 
more in a large Gla{s, wherein we 
covered them with Sack, that was 
poured in till ic reached much higher 
in the Glafs then the Eges, But 
none of thefe trials producd, as we 
could perceive one grain of ice, ] 


And being defirous to fee, whether 


the Acid falt of Vinegre, or the Cold 
ina well frozen Egg, wouldhave the 
chief Operation, if thofe. two Bodies 
Were put together: 1 found, upon 
drial, that the Saline, parts of the 


| Vinegre began to diffolve the Egg- 
Shell, as appeared bythe muchalte: 
| ted Colour ofit, butthe Cold of the 
ice inthe Eggs was nor able to freez 


| any part of the water or phlegm of 
i the Vinegre, | 


$.We 
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$ We had alfo thoughits of trying 
whether or no pieces of Iron of feve~ 
ral fhapes and bigneffes, being for die 
vers days and nights expofed to the 
freezing Air, and afcerwards immerse | 
{ed in water, would produce any ice, 
as frozen Eggs and Apples do,For the | 
Brittlenefs of the Laths of Stone- 
Bows in fharp frofts, together with 
other obfervations elfewhere menti- 
on’d, feemi to argue, that {to ufe a 
popular phrafe ) the Froft does alfo- 
get into thefe Bodies. And I have 
been affured by one,whom the Trials; 
[had made with Eggs and Apples, | 
invited me to confule, that a great | 
Cheefe, he immerfed in water In 2 | 
Cold Countrey, was prefently cove+) 
red over with ice. But though, as) 
[faid, [ had thoughts of making the | ; 
above mentioned Trials, yet for 
want of a froft {ufficiently durable, I 
was not able to effeé&t what I defign'd. | 
But thus much I tri’d, That though | 
kept good Lumps of Iron, and as I 
remember of other Metalls, befides’ | 
pieces of Glafs, and a ftone or two | 
ofa convenient fize, in faow and fale, | 


I know not how much longer, then | 
would | 
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wotild have fuffic’d to make Eggs of 


Apples, orfuch kind of things fic co 
produce {tore of ice in water,’ upon 
their being thaw’d therein; yet we 
could not find, thattipon the immer- 
fing the feveral newly nam’d Mineral 
Bodies, there was the leaft ice pro- 
duced in the cold water, where we 
kept them covered, 1 muft not ne- 
verthelefs omit to make fome mienti- 
on of that which lately feem’d to hap- 
pen atthe doot of our own Laboras 
cory ( refpe&ting the North Eatt) 
where {ome Glaffes, newly brought 
from the fhop, and not imployed; 
lying in a Basket, 4s they poured wa- 
ter intoone of them ‘to fince it, pare 
of ic was prefenily turned into ice, 
whileft one of my Domefticks held it 
in his hand, who coming prefently 
to fhow it me, I fulpefed the ice 
might have come from, of rather 
with the water that was poured into 
the Glafs, but upon enquiring was 

affured of the Contrary. dia 
9, ButhereI muft nor omit: ano- 
ther trial relating to the former Ex¢ 
periments, which may feem fome- 
what odd, if its Event prove con- 
O {tantly 
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fiantly ‘the fame, as when-we tried 
it, For after thefe ‘and divers, other 
Experiments made, with frozen Eggs 
aud Apples, we.thought it might be 
worth che examining, whetherjor.no 
Ice and the Liquors of thefe, Con- 
cretes would produce: the like effects, 
as‘ Frozen Eggs and Apples; and be- 
caufe tis ufually an eafier way, then 
that which is more common of bring: 
ing Bodies; whofe. degree of cold is 
more languid, to freez watery -toin- 
clude them,with ice or {now in a 
fingle, vial,..and fo';put them .upon 
aGiing only upon the minute, ,and,ea- 
fily,congealable; vapors that, wander 
inthe Air: we.took, that -Courfe-in 
the trials we are mentioning, whofe 
huccefg is thus briefly fet down injone 
of our notes, 3 

oxf 20, Iceand.Juice of Pippins.well 
fhaken together,in a fingle. vial, pro- 
duced, abundance, of dew, .but. ‘we 
couldnot fatisfie,qur felvesj.that it 
produced any Ice. 3}: io bait 
~id 14)-Alfedce and the white ofan 
Ege moderately. beaten. into; a -Li- 
quor,; were tried, with, juft,the like 
fuccefs;; , Butthefe trials having fearce 
vignnt been 
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been made above once, and at moft 
but twice, are to be repeated. ] 

12, As for what is. faid, That 
Egos and Apples thaw d in the water, 
ate better preferv'd then thaw'd by 
the fires fide, we trid it in Pippins 
(for in Eggs the Experiment ‘is nor 
{0 eafily and quickly made’) and as 
faras we could difcern, found it true, 
atid{ormewhat wondred to fee, how 
foon; ‘and how much: putrefagion 
was indued into thofe loofely con- 
rexed Bodies by.an overhafty thaw- 
ing.” 

13, Ifwe may believe the Relati- 
ons of Navigators, and others of good 
Credit (of ond’or’two of Whom I 
had'the opportunity to make Inqui+ 
ry )theré may be’ ‘good ufe' made of 
what happensiin the different ‘ways 
of thawing Eggs’ and Apples; by aps 
plying the Obfervation to‘othér Bo- 
dies. cand evetr to Men, that happen 
tobe dangeroufly nipp’d by excefhive 
Cold. For itis'a known Obfervati4 
on among thofe, that have ‘inhabired 
or vifited the “Northern Climates, 
that ‘ifthofe, whole hands or feet, or 
faces happen to be frozen, approach 

| 5 them 
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them too near or haftily to the fire, 
they are in danger of lofing, or at 
leaft much prejudicing the overha- 
ftily thaw’d parts. ( 4pon divers of 
us(fays Captain Fames, {peaking of 
his companions) had the cold rasd 
Blifters as big as Walnuts, This we tma- 
gined to come, by reafoa that they came 
to0 haftzly to the fire.) And therefore 
they that are more careful to be fafe- 
ly then guickly deliver'd from the 
painful cold, are wont, before they 
come near the fire, whether it be 
open or in Stoves, either well to 
wath their hands, or other frozen 
parts, in very cold warer, or elfe to 
rub them well with Snow it felf, 
And this brings into my mind, that I 
fometimes indeavoured to find by 
trial, what Beef long expofed to freez, 
and differingly thaw’d, would teach 
me by way of confirmation of this 
Tradition; but being then oblig’d to 
unfeafonable Removes from the place 
where.I made my Trials, they did 
not for that Reafon afford me the fa- 
tisfactionI defir'd; but meeting with 
an intelligent perfon, that had been 
-anhoufekeeper in Afu{covy, and ens 
quiring 
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quiring of him whether he had ob- 
ferved any thing abour this matter, 
he told me, that having once had two 
very large Cheefes frozen, he thaw’d 
one of them in water, -and the other 
ina Stove, but found, that thawing 
in water was much the better way of 
thetwo ; andI was well pleafed to 
be an{wered by him, that the Cheefe, 
thaw’d in water, did foon acquire 
therein a Cruft of ice, 

14. But more memorable is that 
Relation, which I remember I have 
read in the experienc'd Chirurgion 
Fabritius Hildanuss Treatife of Gar- 
grenes, where he relates from cre- 
dible Teftimony, how the whole 
Body of a Man was {fuccesfully 
thaw'd, and which is more ftrange, 
cas’d all over with ice, by being 
handled as our Eggs and Apples 
were. His own words, becaufe the 
Narrative may prove of fome ufe, I 
fhall fubjoyn, and they are thefe; 
Narravet mibt vir quidam nobilis & fide 



























Gulielmus 


Fabrittus 


dignu, fe, cum eas Regiones peragraret, Hildanus 


incidtlfe aliquando tn Viatorem [ecundum 
Viam frigore rigidum, ac pene mortuum, 
quem plauftrofuormpofitum, cum dedux- 
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iffetinDiverfarium,, ho{pes tllzco demer- 
fit mm frigidam, quofado undiquaque ita 
erupit Gelu, ut tpfims Corpus glacte, fet 
fervea Thorace . contedum confpiceretur, 
Tuin,quague propinatum all: arebat Cya- 
thum ampliovem Hydromelitu, -quo ills 
few poru ordinarioutuntur, additopulves 
re Cinamomi; Caryophyllorum & Adacts, 
unde {udor in letio provecatus eft, atque 
ita egrum ad fe veduffe amifsts, duntax at 
mannum (F pedum extxemts Avticulss, 
Hine zutelligemus banc. Methodum fa- 
nandi congelatos veram ac tutam effe, ac 
eam ettam probat Summus Philofophus qua 
regiones tllas frequentavit, &c, 

15. Lhe Experiment deliver d at 
the Beginning of this Title; ( of 
{peedily producing ice-on.the outfide 
of frozen Eggs and Apples, by.1m-~ 
merfing them in, Cold,water ) I)take 
to be one of the two, or three moft 
illuftrious, I haye hitherto: met with 
about congelation ; and_as likely as 
any to aflift us to inveftigate the cau- 


© fes of it, . But though the Phenomena 
. feem.very. favourable, to, their Aypo- 


thefis, that {uppofe congelationto be 
effeGted by. the ingrefs of. frigorifick 
Acoms.iato the watex Onether Bodies | 
adele ae a to | 


te 
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to be congealed ; ‘yet'( for fome reéa- 
fons ) I fall not here’ offer to draw 
any fpeculative inference from ‘the 
Experitfent; contenting my {elf to 
have'heré, and at the beginning’ of 
this SeGtion’ hifted in‘ tranfite the 
hopefulnels of its proving Lucite- 
rous, 
16,-But’l remember that the Tit! 
of this Se@tion promifes fomething 
cOhcernifig the! prefervation andde- 
ftruction of ‘other inanimate Bodies, 
as well: ‘as\ Eggs ‘and’ Apples, by 
Cold $ but as that‘intimared promite 
makes’the laft part of the Title, fo 
what I) have to deliver on this fubjed 
muft not be expected to be other then 
the laft partof this Se@tion, And)in- 
deed to bé‘able to add ‘much to that 
liteley “which is’ generally known 
about this fubject,’ I ‘fhould’ either 
have liv’d in colder © Climates’ then 
ours, or have had, which [had not, 
the Opportunity of making Experi- 
ments, that require’ length of time, 
Aitid therefore I fhall ‘only propofe a 
séncrab Confideration about this 
matter, and fubjoyn a few -of the 
chief Obfervations Fhave met within 
O 4 Naviz 







































































Navigators or others about jt. That 
then, which] would premife in ge- 
neral, is only this, That whether Bo- 
dies be frozen by the ingrefs of frigoz 
-rifick Atoms, which by their intru- 
ding in {warms, can {carce avoid 
difcompofing the Texture of the Bo- 
dy, or whether it be made by the re- 
cefs of {ome matter, that did before 
Congelation, more ftrongly agitate 
its parts ; which way foever, I fay, 
itcezing is effeGted, ‘tis manifeft, 
that the Nature of a frozen Body is, 
at leaft for the time, much alter’d, 
and therefore we thought fit to place 
it among ourgeneral Articles of In- 
quiry about Cold, what the effe&s 
ofitmay be as to the Confervation 
or Deftruction of the Textures of Bo- 
dies, Byt as for the duly profecuting 
this inquiry, we do, as we lately in- 
timated, want the time and conve- 
niency, we judge needful for fucha 
work, the matter feeming to require, 
that it be watchfully and confiderate- 
ly manag’d, and that both the Nature 
pf particular Bodies, and the differ- 
ing degrees of Cold, and the differ- 
ing. Umes wherein. the Condision, of 
eee oe the 









































the expos’d Body is eftimated, be 
taken into Confideration, For we 
find, thata moderate degree of Cold 
preferves many Bodies, and thar gla- 
ciation deftroys, or at leaft prejudis 
ces moft others ( probably by dif- 
compofing or vitiating their Texture) 
when they come to be thaw d, though 
whileft the Froft is inthem, it keep 
almoft all Bodies from difclofing any 
putrefaction, 

17, This being the general Confi- 
deration I intended to propofe, it re- 
mains that I add out of credible Wri- 
ters, or other Relators, fome Obfer- 
vations to illuftrate and confirm the 
chief particulars comprehended in 
it. 

And firfi, that a moderate degree 
ofcold conduces much to the prefer- 
vation of the greateft. part of inani- 
mate Bodies, is a thing vulgarly taz 
ken notice of and acknowledg’d, 
AndI donot readily remember any 
inftances that manifeft, that any de- 
gree of Cold, though more then mo- 
derate, provided it fall {hort of freez- 
ing the Bodies exposd to it, does 
Spoil them. . Reges ALutinenfes (fays 

the 
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Barthol.de the induftrious Bartholinus.) ncvém hoc 

ae aa fine are compattam fervant- in Cell 
Nivartis, tn quibus fervente eftate uidt 
cavnes mactatorum Animaliam a putre- 
dine dis fe confervaffe, Thenext thing 
I fhall mention to our prefent’ pur- 
pofe, is a memorable paffage in 
Captain fFames’s Voyage, which q! 
fhows, that fo great a Degree of | 
Cold, as may be fuppos'd to have 
reign'd in his fhip, thae'‘was' frozen 
up all the Winter in one of the Cold 
eft Regions ‘of the World, ‘was not 
great enough to {poil ‘the meat and 
drink, that had layen all that time un- 
der water, becaufe it feemis by the 
fiory, that they were not ‘actually 
frozen, the words of his Journal are 
thefe, - By the Ninth of May we were | 
Cometo, and got up our five Barrels of ¥ Ww 
Beef and Pork, and had’ four Buts of | 
Beer, andone of Cyder, which-God bad | 
preferved for as: tthad layen under wa- 
ter all the winter 5 yet we could mot per- 
ce1ve, that it was’any thing the worfe ; 
which is the more remarkable, be- 
caufe of what we fhall‘neté by and 
by; both out’ ofother Books, and 
even outofthis, about what geht 
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ofa ftronger Liquor then Beer, once 
brought to.Glaciation ; And it feems 
our Navigator found Cold, if ex- 


tremely intended, fo deftrudive a. 


| thing, rhathe thought fit to take no- 


tice in his Journal, That even a Cable 


having layen under. the ice all the ?«¢.79. 


Winter, was not ia June found a joie 
the wor{e. 

18, And it feems by a paflage in 
Simleruss account of the Alpes, that 
even Intire Bodies may be very long 
preferyed by {now, and, as far'ask 
can guefs by the ftory, without gla- 
ciation. | .Refert ( lays: Bartholinus, 
{peaking of him ) za Rbetis apud Rin- 


waldios, wiviume monteruentium moles 8% 


vis pag.79 


fyluam & proceras Absetes dejeciffe; ac- 
cidifje etiam Helvetio milite per Alpes 
ster faciente ut 60, homines. & plures ea- 
dem niu conglobateone. opprimerentur. 
Hoc igttur, Nivium tumulo'fepuliz, ad 
Tempus /bftatis deletefcunt,: quo foluta 
nonnibil Nive Dectduas Corpora mortua 
tnviolata patent, fiab amicw, veltran- 

(euntibus querantur,  Vidimuszpfi triffe 
hoc {pettaculum, 8c. : 

19. Secondly, I could-alledge ma- 

ny inftances to fhow, that many, ‘if 

not 
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not moft inanimate Bodies, (I fay | 
iganimate, becaufe of the Gangrenes | 
and Sphacelatzons that often rob living 
men of .frozen Toes, Nofes, and — 
fometimes other parts ) if they be 
actually frozen, will not difclofe any 
putrefaction, whileft they continue | 
in that ftate. Nor isthismuch tobe | 
wondred at, fince whether we will | 
fuppofe, that in Glaciation the moift 
and fluid parts are wedg’d in by in- 
truding {warms of frigorifick Atomes, 
or that thofe reftlefs particles, that 
were wontto keep the Body fluid or 
foft, are called forth of it, be the 
caufe of glaciation ; which foever of 
thefe two ways we pitch upon, we 
mutt in frozen Bodies conceive an un- J. 
wonted reft tobe produced of thofe | 
movable particles, whofe internal 
commotions, and diforderly coali- 
tions and Avolations, are either the 
Caufes, or the neceflary Concomi- 
tants of Corruption. | 

20, On this Occafion I remember, 
that meeting witha knowing Man, 
whofe affairs ftopp'd him during the 
Winter upon the Coafts of Sweden 
and Denmark, being defirous to me 

| 9) 
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of him, how long they could in thofe 
colder Climates preferve in Winter 


_ Dead Bodies unburied, and yet un- 


corrupted, he told me, he had op- 
portunity toobferve, thatthough the 
froft lafted, as it ufually did in that 
fealon, three or four moneths toge- 
ther, or longer, the Bodies might 
without any Embalming, or other 


Artificial way of prefervation, be 


kept untainted by the bare coldnefs 
ofthe Air. Of Bodies lafting long 


| Unputrified in. ice, Navigators and 
others have afforded us feveral inftane 


ces, but we will mention two, bes 
caufe they contain fomething more 
remarkable then the reft.. The one 
is thus delivered by Bartholinuws,  Ne- 


Vifum id extra urbem noftram, quum 11, 





| Feb, 1659, oppugnantes hoftes repelleren- 
tur, magnaque fivage occumberent : alii 
| enim rigid: stratum vultum oftendebant, 
‘Aliz oculos elatos, alt ore diduéto ringen= 
‘tes, alit Brachits extenfis gladium mine 
ty alst aliofitu proftrats jacebant. Imo 
€x mars gelato, primo vere refoluto, 

| eques 
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| tandum, Corpora occiforum.byeme eodem Barthol.de 
pofita, eademque figura permanere rigi- Bi Nivis 
da, qua ante eadem deprehenf, a funt, hit 
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eques equo [uo infidens tateger emer fits | 
nef(cio quid manibus tenens, The other 4 yy 
inftance is afforded us by Captain Wit, 
James's Journal, and is by him thus fj, 
delivered. Ja the Evening (of the 9, 
18.0f May ) the Mafler of our fhip,. afe Wow, 
ter Buvial returned aboard fhip, and | 
looking about ber, difcovered fome part Wi. 
of our Gunner under the Gun-room. ports, | 
This man we had committed to’Sea ‘at a q.., 
good diftance from the {hip, and in deep | wal 
water near fix moneths before. The 19, | 
inthe morning I (ent Men to dig him 4... 
‘ont, he was faft en the Ice, bes head 
donnwards, and bis heel upwards, ° for 
he bad but one Leg, and the Plaifter }. 
wasas yer at his wound: in the afternoon}. 
they digged him clear out, after all which #4... 
tine le was as free from noiformnefs,. as | 
when wefirft committed bim to Sea. This | 
alteration bad the Ice and warer dnd time | 
oily wrought on him, that hes fle would 
flip up and down upon bis: Bones like a}. 
Gloué on a mins band, “But there 1s’ |, 
ofié pertinent particular more; which > 
if it. bé “friGly ‘true, as fo very re-" | 
markable) thacT.cannot'on this occa-" J 
fort forbear to’ annex it, . which’ ts," fh 
Fhat according tothe relation ofthe 7” 
Mer- 
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Merchants of Copenhagen, that return 


| thither from Spitzberg, a place in 


Greenland, the extreme Cold will there 


fuffer wothing to putrifie and corrupt, tn 








Barthol. de 


ufu Nivis 


fomuch that Burted Bodjes are preferved C2-12- 


3O~ Jeans, 2attre. and inviolated by 
rottenne[s, 


21. Thirdly, though whileft Boz 


any 


| dies continue frozen, the. cold Cas 


may -be fuppoied ) by arrefting the 
infenfible particles, from whofe tue 


‘| multuary. motions, and diforderly 
| Avolations .Corruption is wont to 
"| proceed,» may keep. the, ill operati- 
| ons‘ofCold upon the violated. Tex. 


tures of Bodies from appearing ; yet 
when once that impediment is remo- 


ved,,.divers bodies make hafteto dif 


cover, that; their Texture. was dif< 
compos’d,.. if not quite vitiated by the 


exceflivecold,..L might alledge on 


this occafion, that-I have. fhown di- 


/vers ingenious. Men by an Experi: 


mene I have taught in another* Trea- 


rd 


raed nah A Of the 
tifé, thatthe change produc’d imthe wieftien 


textures of{fome. Bodies by glaciati- 
on, may, be, made manife. even-to 
the fight; For by freezing am Oxes 
the, Gryftatline:; humours 

| which 


of Experj- 
mental 


Philofophy: 











































































































(208 ) | 
which in its natural {tate is tranfpa- | 
rent enough, to deferve its Name of } 
Cryftalline, though not fiuid | 
enough to deferve the Name of hu. 
mour, loft with its former Texture | 
all irs Diaphaneity, and being cut in | 
two with a fharp knife, appeared | 
quite throughout very white, But: 
for confirmation of this I (hall rather | 
add, that I remember, that the per- | 
fon formerly mention’d, that had | 
made trial of the two Cheefes, con- j ! 
fed to me, That, though that | 
which had been thaw’d in Cold was | 
ter, was very much the lefs fpoil’d; f 
yet they were both of them manifeft- 

ly impair’d ( and the other of them 9 
was fo in its very confiftence ) by the 9m 
Froft, though the Bulk of the Chees § i 
{es was very confiderable, and though |! 
they were both of them, of a more 
then ordinarily good and durable) 
fort, | 
22, Thenext thing I fhall alledge | 
to this purpofe, is the Oblervation | Li 
of the Hollanders, even by fuch a des Ji 
gree of coldas they met with in Nova | 
Zembla, before the middle of Ofober, | 
at whichtime their ftrong Beer, by }i 
being | 
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being partly frozen, had its Texture fo 
vitiated; that the reunion of its un- 
frozen to its thaw’d parts could not 
reftore it to any thing near fuch a fpi- 
rituous Liquor, as it was before, 

We were fore'd (lays Gerad de Veer, 
that wrote the ftory ) to melt the Beer, Purch. 

for there was {carce any unfrozen Beer rm tee Pt 
the Barrel, but in that thick Yeaft that pag.4o3. 
was unfrozen, lay the ftrength of the Beer, 

fothat 1 was too (trong to drink alone; and 
that which was frozen tafted lke water, 
and being melted, we mix’d one with the 


other, and fodrank it, but et bad nerther 


firength nor tafte. And in the nexe 
Moneths Journal he tells us, char 
their be(t Beer was for the moft part wholly 
without any ftrength, fo thar zt had no fa- 
vour at all, -Buta more remarkable 


_inftance to our prefent purpofe, is 
| afforded us by our: Countrey-man 


Captain Fames, becaule it manifefts 
the Cold to have'the fame effe& upon 
a much ftrongerand more {piritnons 
Liquor. ever doubted (fays he’in 
his Journal ) that we fhould be weakeft tn 
Spring, and therefore had I referved a 
Tux of Alegant Wine unto this trme, Of 
this by putting feven parts of water to eo 
P 0 


Pag.7 3. 
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of Wine, we made (ome weak Beverage, 
which ( by reafon that theWine by being 
frozeny had loft his virtue) was little 
better then water. 

23, AndI remember that a learn- 
ed Man, whom I askd fome quefti- 
ons concerning this matter, told me, 
that in a Northern Countrey, lefs 
colder then AZufcovy, he had obfer- 
ved, that Beef having been very long 
frozen, when it came:atterwards to 
be eaten, was almoftinfipid, and be- 
ing boil’d afforded a Broth little bet- 
ter then common water. 

24. If had not wanted opportu- 
nity, I fhould here fubjoyn an Ac- 
count of fome Trials, for. which I 
made provifion, as thinking them 
not abfolutely unworthy the making, 
though extravagant enough not to be 
likely to fucceed,. For Ihad a mind 
to try, not only whether fome plants, 
and other Medicinal things, whofe 
{pecifick. virtues I..was acquainted 
with, would lofe their peculiar Qua- 
lities by being throughly congeald, 
and .(feveral ways ) thawd;. and 
whether thawd | Harts-horn,. of 
which the Quantity of Salt and Saline 

{piric 
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fpirit of fiich a determinate firength 
fhould beforehand be trid by dittil- 
lation, would, after having been 
Jong congeal’d, yield by the fame 
way of diftilation the fame Quantie 
ty of thofe actual fubftances, as if the 
Harts-horn had not been frozen at all, 
But L had alfo thoughts to try, whe-. 
ther the Ele@rical faculty of Amber, 
( both the Natural, and that faciti- 
ous imitation of it I elfewhere'teach ) 
and whether the attrative or dires 
ive Virtue of Loadftones, efpecial~ 
ly very weak ones, would be either 
impair’d, or any ways aleer'd by be- 
ing very long expofed to the intenfeft 
degrees of Cold within my power of 
producing, Butto havenamd fuch 
extravagancies, isthat, which I think 
enough, andothers1I fear may think 
too much, 

25. Yet fome few things I fhall 
{ubjoyn on this occafion, becaule it 
will add fomewhat not impertinent 
to the Defign of this Treatife ( which 
isto deliver the Phexomena of Cold) 
as well as countenance what I] have 
been propofing’; and thofe things are, 
That I can by very credible Teftimo- 
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nymake it appear, that an intenfe 
Cold may have a greater operation 
upon the Texture even of folid and 
durable Bodies, then we 1n this tem- 
perate Climate are commonly aware 
of. I fthallnot urge, that even here 
in England’ tis generally believ’d, that 
Mens Bones are more apt to break 
upon falls in Frofty, then in other 
Weather, becaufe that may. pofhibly 
be imputed to the hardnefs of the 
frozen Ground, Nor, that I re- 
member when] was wont to make 
ufe of Stone-Bows,. I found it. acom- 
mon. obfervation, that in Frof 
Weather the Laths, though of Steel; 
would, by the Cold, be miade fo 
Brittle, that unlefg . extraordinary: 
care were had of them, or fome Ex-. 
pedients wereus d. about them, they 
would be apt to break. Nor-yet, 
that an Ingenious Overfeer of great 
Buildings has informed me, . that 
thofe that deal in Timber: and: other 
Wood, findit much more eafie to be 
cleftin hard: Frofts;. then: in. Ordina- 
ry Weather. Thefé and the like in- 
ftances ].do,, as I was intimating, fors 
bearto urge, becaufe thele effects: of 

3 Cold 
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Cold are much inferior to thofe that 
have been met with m more intem- 
perate Regions, 

26. And to begin with its Opera- 
tion upon what we were laft treaung 
of, wood, Of Charleton-\fland Cap- 
tain James has this paflage about the 
Timber, they imploy’d upon their 


work, The Boys (ays he ) wath Cuttle; Pag.67. 


anes mu cut Boughs for the Carpenter 3 
for every ptece of Timber, that he did 
work, mult be thaw ad in the fire. 
Anda little before, he tells us, that 
even when they. found a [landing Tree, 
They muft make a five to tt to thaw it, 
otherwtfe tt could not be cut. 

27. And I remember, that two 
feveraliperfons, both of them Scho- 


tars, and ftrangers to one another, 


thathad occafion to travel as tar as 
Mofco, affar’d me, that they Divers 
times obferv'd in extreme trofts, that 
the » Timber-work -( whether ‘the 
Boards ior the Beams.) of fome Hou- 
fes, which, according tothe Cuftom 
of that Countrey;: were made of 
wood, and perhaps not well feafon- 
ed, would, bythe operation of the 
Cold, be made to.crack in. divers 
P 3 places, 
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places, witha Noife, which was fur- 
prizing enough to them, efpecially in 
the Night. | | 


28. lremember alfo, that a Phy- | 


fician, who liv'd for fome years in 
one of the Coldeft Plantations of the 
Weft Indies, related to me, that he 
had obferv'd the Bricks, he had im- 
ploy'd about Building, to be very 
apt to be {poil’d by the long and ve- 
hementfrofts of the Winters there ; 
where he likewile {aid, that “twas a 
ufual thing forthe Houfes builded of 
Brick, to-decay in fewer years by far, 
then here in England, which he faid 
was generally, and, as he thoughr, 
truly: imputed to the exceffive Cold, 
which made the Bricks apt to 
crumble, and moulder away, But 
though F dare not lay much weight 
on this Obfervation, unlefs 1 knew, 
whether the Bricks were fufficiently 
burnd, and free from pibbles; calci- 
nable by the heat that burn’d- the 
Bricks: yet we muft not deny, that 
extreme Colds may be able to fhats 
ter or diflolve the Texture of as clofe 
and folid Bodies as Bricks, efpecially 


if the Aqueoys Moifture be not fuffi- 
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‘ciently driven away, if we will ad? 


mit, what I remember I have mentt- 
on din another Treatife, out of a ve- 
ry Learned and credible Author, of 
the power, thata freezing Degree of 
Cold-has had to break even: folid 
Marble, And much lefs fhall we 
doubr the poffibility of what the Phy- 
fician related, if we will not rejec& 
the Teftimony of the Learned O/aus 
Wormiws, according to which, Inftru- 
ments made even of {fo hard a Metal 
as Brafs, are not priviledg’d from the 
Deftruétive Operations of fome De- 
greesof Cold, For, Ex ere fatta ope- 


va (fayshe in his Curious 44ufeum ) Lid. 1. 

vi frigoris quandoque rumpuntur, quod see 33 
. hd a e 3 

bamen pauct credunt, td tamen ex perias mhee 


eft Eratoftenes, & Noftras Fobannts 
Munckius in difficillimo (uo Eitnere, quo 
per fretum Chriflianum  tranfitum tn 
mare Auftrale inventive moltebatur. TO 
which, perhaps, moft ‘Writers , 
would, ifthey met with it, add this 
paffage out ofthe Dutch-mens Voy- 
age to Nova Zembla, The 20, ( of 
Ottober ) it was calm Sun{luiny weather, 
and then again we {aw the Sea open, at 
which time we went on Board, to fetch the 
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ve(t of our Beer out of the {hip, where we 
found fome of the Barrels frozen tn pieces, 
and the Ivon Hoops that were upon the 
Fofam Barrels, were allo frozentn pieces, 
Butthough this Teftimony feems to 
prove, that extreme Cold may break 
even Iron itfelf, and though poffibly 
fuchan Affirmation might in the ge- 
neral not be erroneous, yet I fhal] 
forbear to.draw that inference from 
this pafflage, becaufe I fufpe&, that 
fince the Irons,that were broken, were 
Hoops, and fince it {eems probable 
by the ftory, thatthere were Barrels 
not Hoop'd with Iron, broken alfo 
by the fame Froft; the breaking of 
the Hoops may have been the effed, 
not of the violence of the-Cold, as 
acing immediately upon the Jron, 
bur of the Liquor. in the veffels, 
which being by the Cold that froze ir, 
turn’d into.ice, was fo. forcibly ex- 
panded, as to burft, what ever.op- 
pos dts dilation, according to what 
we fhall have occafion in its due 
place more fully to deliver, 
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An Appendix to the VI. Title. 


y Nquiring of the formerly menti- 
To Phyfician tothe Rafstan Em- 
peror, what experience teaches 
about fome ofthe matters: treated of 
in this ( fixth) Title, in thofe told 
Climates, where the effects of freez- 
ing are more notable: He told me, 
thatthe tradition (mention d above 
touching the fafeft way of thawing ) 
is in AZafcovy generally receiv'd, and 
that “tis ufual for Men, that have 
their Cheeks and Noles frozen, to 
rub,them well with {now, and efcape 
unharmed; whereas if they go im- 


mediately into theit Stoves, they \of- 


ten lofe the Tops of their Nofes, and 
introduce into their Cheeks .a kind of 
paralytick Diftemper, or !benume 
mednefs, that they cannot getzid sof 
in many Moneths. 

And \having alfo inguir’d of the 
fame ‘Ingenious penfon, . whether 
Wine frozen, and then permitted to 
ipTod thaw, 
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thaw, till the unfrozen Liquor had 
quite refolved the ice,..was nor there- 
by {poil d-by having its’ Texture vitia- 
ted, he anfwered, that in very ftrong 
Claret-wine he found the Colour 
{carce at all deftroy'd, nor the Liquor 
otherwife much impair'd; but that 
in weaker Claret-wine the Colour 
was {poil’d, and the Liquor was 
otherwife much the worfe, But note, 
that in the French-wine there re- 
main’d a third part or more unfrozen, 
fo that it feems not to have been exs 
pos’dto near fo extreme a cold, as 
that of the Hollanders, or of Captain 
James; and that Phyfician likewife 
told me, that of fome very ftrong 
Beer, that he had in great part frozen, 
the ice hadfome Tafte of the Hops, 

but was difpirited like phlegm, 
Having inquird how long dead 
Bodies would keep, he-told me, that 
ifthey were throughly frozen, they 
would be preferv'd incorrupted till 
the thaw, though that perhaps mighe 
not happen within four or five 
Moneths after the Death of the Man, 
He added, that he had the Venifon 
of Elkes fent him unfalted, and yer 
untainted 
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untainted, out of Sibertza (which is 
‘| fome hundreds“ of ‘leagues diftanc 
‘} from Adofco } and that Beef'and other 
- flefh well frozen, would keep unpu- 
trified for a very long time; and 
when [.ask’d whether the freezing did 
not impair it, he an{wered, that 
with long keeping it congeal’d, ie 
will grow very dry and be impaird 
in Tafte, and will not make fo good 
Brothas meat that was never frozen. 
And he further told ‘me, that in cafe 
. frozen meat were leifurely thaw'd, it 
: |}. would be far the lefs impair’d, and 
might be well rofted, but if before 
it was thaw’d, it were laid down to 
the Fire, it wouldnot ever be well 
rofted, and would eat very fcurvily 5 
_. and though a fhoulder of Mutton, for 
| inftance, were kept very many hours 
turning before the fire, yet ic would 
continue raw inthe middle. 

Having inquir'd about the rubbing 
Bodies with Snow to unfreez them, 
che told me(agreeable to what I noted 
| him to have faid above.) that he had 
|  feen feveral perfons,that had been fros 
_zen,& that: when a man is told,thathe 
-is frozen, and: having, asked where- 

uh t abouts 






























































220 . 
abouts ( for the party himfelf ulually | 
knows it not) is inform’d, that itis | 
in this, or that place, whichis com- | 
monly the Nofe or thei upper part | 
ofthe Cheek, or perhaps the Tip of | 
the Ear, he ulually cubsthe part ve- | 
ry well with Snow, and lets itthaw J} 
by degrees, elfe, if without that pre- 4! 
paraticn he fhould go immediately 
into the Stove, he would ‘be in dans fii 
ger to lofe his Nofe, or other frozen Jit 
part,» The Dottor added, that they | 
ufe torub the frozen Meat and Fifh | 
with: Snow, and that he once ‘exa- | 
min’d a Man, who in his youth had 
been frozen all over, and inform’d 9} 
the Door, that having had.occafion | 
in a journey to quit his Sled for a | 
while, and do fome Exercife, that } 
had almoft made him {weat, being | 
carele{s of himfelf when he return’d | 
to the Sled again, he was: frozen all 
over, and had fo died} had‘not the | 
Company by Accident taken Notice | 
of him, and by rubbing’ him over | 
with Snow, and by theufeofthe like }| 
means recover’d him agains’ but he | 
told the Doétor, that by this whole 
Accident he was put to no pain, ai | 

| that | 
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| that when he came to himfelf again, 
) hefelefuch a pricking all his Body 
«| Over, aSmen are wont to find ‘in an 
t| Arm or Leg benumm’d by having 
| been long lean’d' upon, 
| | When I ask’d whether the fharp: 
w| nels ofthe Cold, did not work upon 
«| the ftones, he anfwer’d, That as to 
ly} Flints he could not tell, but as to 
4 | other ftones, and fuch as areoften- 
| times us’dfor: Building, the violence 
y| of the Cold made them frequently 
fh) moulder into Duft, And to fatisfie 
..) my Curiofity abour the Effe& of 
{| Coldupon Wood, hetold me, that 
4| he had very often in the night, efpe- 
| cially when their keen frofts were un- 
4)accompani’d with Snow, heard the 
ut Trees cleave and crack with ver 
pf preat, and fometimes frightful noi- 
fes, and that che outfide of the Firs 
|| Trees, that were laid upon oneano- 
ie} ther in their Buildings, and: was ex: 
| posd tothe Air, would do: the like; 
t |, and thathe had often feen the:gaping 
| Clefts fometimes wide enough to put 
te} Si his fingers; whichiwould remainin 
fe} theiTxees, and inthe Fir-wood;:till 








the thaw, after which they: would 


: _ pretty well clofe of rhemfelves, 
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Title V II. 


Experiments touching the Ex. ! 
panfton of Water, and Aque- | 
ous Liquors by Freezing. 


Acta water and other Liquors’ 
are condenfed by Cold, and | 
fo much the more condenfed, by how | 
much the greater the degree of Cold | 
is that condenfes them, has been for | 
many ages generally taught by the 
Schools, and taken for granted § 
among men, till of late {ome more | 
{peculative then the reft, have:cal- | 
led it in queftion upon the account of 
the levity of Ice, fince which I have | 
met with two modern writers, that» 
have incidentally endeavoured to | 
prove, that ce is water, not condenfed, | 
but rarified by the intumefcence of | 
water expofed to freezing in veffels 


fitly thap’d, : 
ae Thefe © 


Te ae ee ae 


SOT 
y iy 





. 223 ») 
Thefe Attempts of thefe learned 
Men putting me in mind of whar] 
had tried to this purpofe, when I was 
{carce more then a Boy, invited me 
toconfider, that by the ufual ways of 
Glaciation, fuch as thefe ingenious 
Men employ'd, the Experiment is 
wont to meet with a Difafter, by the 
breaking of the Glaffes, which not 
} only makes the Event liable to fome 
_ objections of theirs, that befriend the 
common Opinion, but ( which is 
more confiderable ) hinders them 
» from judging what this Expanfion of 
| water, that is made by freezing may 
_ amountto: wherefore we will now 
at) fet down what we have done toafcer- 
| tain (and yet limit) the Experiment, 
_ asalfo to advance it further. 
_. 2... Whereas then, thele two Nicholays 
| learned Men, we have been mentj- 2#<chivss 
x dy Melchi- 
, oning, do fo expofe the water tom cone 
freez, that it isturn’dinto Ice at the. 
| top as foon as elfewhere ; the incon- 
| veniences of which way we have al- 
| ready noted, we,by freezing the water, 
| as we have formerly taught, from the 
5), bottom upwards, caneafily preferve 
our Glaflesentire, and yet turn the 
. whole 
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whole contained water into Ices; fo | 
thar if according to this way You fo | 
place a Bolthead or a Glafs-egg, in | 
whofe Cavity the water afcends to | 
the height ofan inch, or thereabouts, | 
within the ftem or fhank, in a mix- | 
ture ofIce, or {now and fale, as that | 
the water is firft rurned mtoice atthe | 


, bottom and fides, and not till the ve- 4° 
ry laft at the top, you fhall manifeft- 9° 
ty fee, that the ice will reach agood 9 


way higher in the neck, thenthe fluid | 
water did, and that upon a gentle | 
thaw of the ice, the water, it returns 
to, willreft at thefame herght in the 
ftem, towhich it reached, before ic 
was expofed to be frozen. 

3. We have likewife ufed other 
ways unfpoken of by the lately men: 


‘tioned writers, toevince, that water 


is expanded by being frozen ; as firft, 
that we took a firong earthen veffel 
of a Cylindrical form, and filling it 
with water to a certain height, we 
expofed ic unftopped, both ‘to the 
open Air in frofty nights, anid tothe — 
operation of fnow and’‘falt, and. | 
found, that the ice did manifefily | 


reach higher then the water did, "bee 
| fore 
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fore it was. congealed, 
Befides, if a hollow Pipe or Cy- 
linder made of fome compact 
matter, be ftopped at one end with 
wax, or fome things elfe, ‘which it 
may be more eafie to drive out, then 
to burft the Cylinder, and 1{ atrhe 
other end it be filled with water, and 
that orifice alfo be fiopped after the 
{ame manner, this Pipe fufpended in 
afufficiently cold Air, will havethe 
included water frozen, and by’that 
change, ifthe Experiment have been 
rightly made, the water will upon 
congelation take up fo much more 
room then it did before, ' that:the 
above mentioned ftoppels, or atleatt 
oneofthem will be thruft out, and 
there will be produced a rod of Icea 
good deal longer then the pipe, at 


each of whofe ends ( orat leaft at 


one of them ).a Cylindrical piece of 
Ice ofa pretty length may be broken 
off, without medling with the Pipe, 
or the ice that fills 1c, : 
Divers other ways of proving the 
fame Truth might: be here alledged, 
but that,though thefe were not,as they 
ate, fufficient, rhe matter would yet 


Q. be 
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be abundantly confirnrd by divers of | 


the Experiments, that will hereand | 


there come in more opportunely in |}, 


thefollowing part of this Treatife, 


4, But here it will not be altoge- P| ; 


therimpertinent or unfeafonable, to | 


take notice, that not only thofe |}' 


School Philofophers, who have con- | 


fidered the breaking of well ftopr |}; 
Glaffes in frofty weather, (an accis ||" 
dent but too frequent in Apothecaries |" 
Shops, and Laboratories.) but di- 
vers modern Virtuofi, are wont toafe | 
cribe the Phenomenon to this, that | 
the Cold. of - the external Air; | 
contraGing the Airand Liquor with- | 
in, the Ambient Air muft break the | 
fides of the Glafs to fill thatfpace, 
which being ‘deferted-upon the con- 
denfation of the included Air, the | 
liquor would otherwife leave ava- | 
cuum abhorrd by nature; and even | 
thofe few Moderns, that are loathto | 
afcribe this Phexomenon to Natures 


abhorrency of a vacuum, either nor 
being acquainted with the weight of 
the Air, know not, what. probable 
account. to give of it, or it they ace 
knowledge that weight, are wont to 

alcribe 
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afcribe itto that, and to-the great 
contraGtion of the internal Air; made 
by the Cold of the External, 

5.But as for the Peripateticks;: the 
above mentioned Experiments fuffi- 
ciently evince, that in many cafes, 
‘us not the fhrinking, but the Expan- 
fion of the liquors contained in the 
ftopt veffels, that occafions their 
bur fting, and therefore in thefe cafes, 
we need not, nor cannot fly to I 
know not what fuga vacut for an ace 
count of the Phenomenon: and wheres 


_asitmay be objeéted, that even glaf- 
| fes not half full of diftill’d waters, if 
they be exaGly ftopt, are often bro- 


ken by the froft in Apothecaries 
Lanfwer, That neither in 


any recourfe, either to the fuga vacuz, 


orto the weight of the external Air, 
for even here the Expanfion of the 
freezing liquor may ferve the turn, 


for in {uch inartificial glaciations the 


liquor begins to freez at the top, and 


the ice there generated,’ faftning 


/it {elf ( as on other occafions we de- 


clare ) very ftrongly to the fides of 
as 


Q 2 the 
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the liquor freezes deeper -and deeper, 
this cruft of Ice increafes in thicknefs 
and firength, fo that the water is in- 


cluded, '.as ina veflel Hermetically 


fealed betwixt this Ice at the upper 


part, and the fides and bottomofthe § 


Gla{s every where elfe, and confe- 


quently, the remaining waterbeing § 


uncapable of Congelation without J) 
Expanfion, when the ice is grown § 

firong enough atthe top to make it | 
eafier for the expanfive endeavour of | 


the freezing water. to crack the fides — 


or botrom of the Glafs, then toforce | 
up that thick cake of Ice, the veffel 
will be broken, how much foever | 
there be of it empty above the furface }% 
oftheIce. AndthisConjecturemay |‘ 
be confirmed by thefe two Particu- | 
lars, the one, That when water is | 
frozen in a broad veffel, which is too | 
firong to be broken or ftretch’d by the || 


froft,the furface of the ice contiguous 
to the Air will be convex or protube- 
rant, becaufe thatthough the glacia- 
tion began at the top, the thicknefs 
and Compadnefs of the veffel makes 
it eafier for the expanfive endeavour 
to thruft up that cake of ice in thofe 

parts 
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parts of it, that are the remoter from 


| éd us by that Experiment of ours 
(mention’d inthe V«h. Title foregos 
ing ) wherein if a veffcl half full of 
water be made to freez, not firft at 
the top, but at the bottom, that Ii- 
a ie may be turned into ice without 
| danger to the glafs. But we will 
| nowadd an Experiment, on whole 
| occafion we have fet down thefe Cons 
| fiderations, For being inclined to 
_ think, that the {pring of the Air, fhuc 


"| upina veffel ftopped, will preferve it 


| expanded, or at leaft keep it from 
confiderably fhrinking, notwiths 


+f ftanding a very great degree of Cold, 


| incafe the veffel be ftrong and clofe 
| enough to fence it from the preflure 
| of the external Air, we conjectured 
'} that the bare weight of the outward 
| Air added tothe Refrigeration of the 
included Air, would not be fufficient 
to break much weaker glafles, then 
chofe we have been {peaking of. And 
therefore partly to fatisfie fome in- 
Q 3 genious 



























































genious Men, that. this Conje@ure | 


made me diflent from, and partly to | i 
fhow the Peripateticks, and thole | yh 
that adhere to them in the queftion }} ie 
under. confideration, that either the } 
Cold alone cannor always, as they ay 
teach us, contra& the Air, or that if orc 
itdo, the breaking of well ftopp’d } 4 
glafles in frofty weather is much fitter # 00 
to evince, that there may be a-vacu- gy 
#m, then that there can be none, We Fha 
made the following Experiment, A can 
7- Wetook three gla{s-bubbles of the 
differing fhapes and fizes, which we J | 
caufed to be blown with a Lamp, | 
that, to make the Experiment very 
favourable for our Adverfaries, we 
might have them much thinner, and 1 fo 
confequently, weaker then thofe — An 
glaffes that are wont. to be made ule | 
of to keep liquors in, and whichnot- | ve 
with{tanding are wont to be broken, | 
though they be not full by the froft, 
Thefe Bubbles, when the Air was 
at a convenient temper within, were 
(as eafily they, might be)nimbly feal’d 
wp with care, to avoid the heating 
of the Airin them, and being after- | 4 
Wards expos'd fometimes to the Ait it 
fy | nen elf 
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felf in very.: frofty weather, . and 
fometimes to that greater Cold, 
whichis produced by the placing 
them ina mixture of fnow'and falc, 
we could not neverthelefs find, that 
any one of the three was acall broken 
or cracked, fothatin cafe the inclus 
ded Air were condenfed»into:a lefler 
room, the {pace it deferted may be 
concluded empty, or elfe it will 
hardly appear, what neceflity there 
canbe, that Nature fhould break, as 
the Peripateticks pretend, very much 
ftronger giafles» in Apothecarics 
fhops, to prevent a vacuum, 

8. Having fhown, that: water it 
felf, acquires a confiderable Expans 
fion by Cold,» we will next fhew,that 
Aqueous, Bodies, or . thofe that 
abound with’ waterifh parts, do di- 
vers, ifnotallofthem, the like. 

We took Eggs, and expofing them 
to a fufficient Degree of Cold, we 
obferv’d, that when the contain d li- 

uors, were turn'd into Ice, > they 
burft the {hells afunder,:fo that di- 
vers gaping Cracks were to be fen in 
them, as longas they continu'd fro- 


zen, 
Q4 9 Milk, 
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9, Milk, Urine, Rhenifi-wine, 
and good {pirie of Wine, being fet 
to irecz in diftin& glafs Eggs, neither 
of the three former liquors was ob- 
ferv'd to {ubfide before it began: to 
mile. The Event in fum was, that 
the Urine was much longer, then ei- 
ther ofthe rwo. other liquors, ‘before 
it began 'to-{well, but rofe to a far 
gteater height, then they, afterwards; 
Lhe Wine did not leave the mark 
above an itch beneath, The Milk 
afcended about two inches, and the 
Urine by guels fix or feven, 

10. A ftrong folution ‘of Dastzick 
Vitriol;: being put into a Cylindri: 
cal Pipe, feai'd ar oneend fo; that 
the liquor fili’d the Pipe ro the height 
of about fix or cight: inches, _ being 
frozen with {now and falr,..thecon- 
geal d liquor grew very opacous,, and 
look'd as ific had been turn’d or fhor 
into. Vitriol, fave-a little that re- 
maid: fluid, and tran{parent near 
the'bottom, «And this'Ice as appear. 
ed, rofe confiderably higher then the 
liquor did before Congelation, 

It were perhaps :-worth trying, 
Whether or no even feyeral Bodies of 
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a ftable confiftence, and durable Tey. 
ture, might not be found to receive 
fome,though lefs maniteft Dilatation 
by exceflive Cold... And methinks 
thofe, who attribute Glaciation té 
the plentiful Ingrefs of ‘frigorifick 
Atoms into Bodies, fhould by «heir 
Hypothe fis have been invited to make 
fome Trials of this kind, fince we tee 
that the invifible Moifture of the Air 
againft rainy weather, does feeni 
manifeftly enough to alter the Di- 
menfions ‘of doors, window-fhuts, 
and other fuch works made of wood 
not well feafon’d.» And even with- 
out fuppofing the truth of the Epicu- 
vean Hypothefis, if we confider, that 
in Bread, though we aré fure, ‘that 
much more water was added to'the 
Meal, or Flower, then was exhal’d 
in the Oven, yet there appears’ not 
the leaft drop of water diftin@ in the 
Concrete ,» ‘and’ that <°Harts-horti 
Sponges, and many other Bodies; 
that feem very dry, willafford by 
diftillation good ftore ‘of phlegm or 


| water, and more then can probably 
| be afcrib'd to-any tranfmuting Opera= 
| tion of the Fire: If, Tfay, we confi- 


der 
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der thele and thie like things, it may 
feem worth while to try ( which I 
want the conveniency to do) by ac- 
curate meafures, whether the invi- 
fible and interfpers'd water, its com- 
minution notwithftanding, will not 
upon freezing {well the Body that 
harbours it. AndI would the more 
gladly have been {atisfi'd in this, be- 
caufe Lhop’dit might help me to un- 
tiddlea ftrange Phenomenon, affords 
ed us by the Narrative of the Dutch- 
mens Voyage to Nova Zembla, 
wherein they relate, ‘That the Cold was. 
fogreat, that thety Clock was froxensand 
would not. go, though they hung more 
weight upon at then before: So that they 
were fain t6 meafure their Time by 
hour-glaffes,. For though this odd 
Effect might be fulpected to proceed 
from fome little Ificles - fticking to 
{ome of the Wheels, or the Line, 
in regard they not far off tell us, that 
the fteams of their Bodies, and other 
R froze things within their. clofe houfe, did 
fie with- {o faften themfelves tothe walls, to 
houje, thar tHe Roof, and even to their Cabins, 


the Walls de the Roof thereof were frozen two fingers thick with 

Tce, and alfoin our Cabins, where we lay all thofe three days, 

while we could not go out. Gerat de Yeer in his third Voyage. 
: as 
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astoline them with Ice, of no lef 
then two fingers thick; yet befides, 
that it cannot be probably fuppos’d, 
that they, .who had fo gréat need of 
their Clock, during the tedious ab- 
fence of the Sun for many wecks toge- 
ther, fhould nor all the Winter long 
be aware of this, Befidesthis, I fay, 
L find that in Captain James's winter- P4g.64- 
ing’ at Charleton, his Clock. and 
Watch were fo frozen too, That they 
.| could not go, notwith{tanding they were 
 feL kept by the fire fide ina Chefty wrapt 
tn clothes, So, that in cafe it appear, 
thataccording to what we formerly 
noted out of Wormims, the fro can 
get into Metals, it can alfo diftend 
them, and other {table Bodies : We 
might conceive, that the flopping of 
the Clocks might proceed from the 
{tiffnefs, or the {welling of the line, 
to which the weight was faftned, or 
a {welling even of fome of the wheels, 
or other Meralline parts of the Clock, 
that may {poil the neceflary congrni- 
ty between the Teeth, ¢%’c. as Ihave 
tri'd, that fome parts of an IronIn- 
{irument, I caus‘d to be made, would 
by no means fit one within another, 
, when 










































































€ 23) 
when expanded by much Heat, (and _ 
though Cold be the caufe of ‘the ex- 
panfion, the Effect may be thefame ) 
though at other times they would. 
And if we knew whether Springs lofe 
any thing of their Blafticity by the vi- 
olence of the Gold, we might thence 
alfo be affifted to guefs, whether the 
frofts Operation upon the Spring of 
Captain fames’s Watch ¢ for he menz 
tions that, as diftin& from his Clock) 
might contribute any thing to the forz 
cing itto ftand ftill, But thefe are 
bare Conje&tures, from which [will 
therefore pafs on to the following 
Se&tion. 
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Daa tata teeta tt. 
Title VIII. 


Experiments touching the Conz 
tr acizon of Liquors by Cold. 


“Rin notwithftanding all the for- 


mer Experiments, we muf 
hot conclude univerfally, that all li- 
quors are difpos’d to be expanded by 
Cold, neither by a moderate degree, 
nor even by fo intenfe a degree of it 
as fufficesto freez or congeal the li- 
quors expofed toit; this we have 
trid, not only in fpirit of Wine, 
Aqua fort, Oyl of Turpentine, and 
divers other liquors, that we could 
not bring tofreez, butalfoin oyl con- 


gealdby the Vehemence of Cold, fo 


that asto the change of Dimenfions 
produc’d in Liquors by Cold, there 
muff. be a great difference allowed 
betwixt water and aqueous liquors.on 
the one fide, and oyl and divers other 
liquors, that are fome of them of an 

: oleaginous, 
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oleaginous, and fome of a very {piri- 
tuous, ora very highly corrofive ha- 
ture, onthe other fide. Nor have: 
we yet made trials enough to reduce 
this matter to a certawty, For 
though we could not bring fome 
{trong Saline fpirits, nor the moft of 
Chymical oyls to freez, yetin fome 
our Attempts fucceeded notill, But 
I remember not, that in any liquor 
we could by Cold produce any fen 
fible expanfion, but rather a manifeft 
Condenfation, unlefs we could bring 
~it a@ually to freez. 

2. The trials we made of the Effis 
cacy of Cold to condenfe liquors, 
were many, but it may, for the pre- 
fent, fuffice to fet down two or three 
differing ones, that occur to us in our 
Collections, 

To the entry of the Experiment, 
lately recited, of the expanfion of 
. Milk, Urine, andthe Rhentfh Wine, 
there are fubjoyned thefe words, 
~ [But the Egg that held the fpirit 
of Wine, though ic were much {mal- 
ler then we ufually employ, and fit- 
ted with a proportionably {lender 
ftem, andthough it were kept divers 

hours 
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hours partly in Ice, and Salt, and 
partly in Snow and Sale, yee ir froze 
Hot at all, but fubfided by degrees 
below the firft mark to the quantity 
of + of an inch in the ftem; and 
though ic afterwards feemed to rife a 
little, yet ic never {welled up again 
to the faid firft mark, ] 

3. [ We took a round Bolthead 
of about in Diameter, and poured in 
Mercury ullit reached a pretty way 
into the neck, which was purpofely 
drawn more {lender then Ordinary, 
| and having, without approaching it 

tothefire, freed it from fome of the 
_ larger bubbles of Air, that appeared 
at the fides, we put it into a mixture 

of Iceand Salt, where the Cold fo 
{wrought upon it, that watching it 
| attentively, we could difcern not on- 
) ly itshaving moved, but its motion, 
| downwards, which it continued 
-) (though not vifibly in the progrefs, 
| as atthe firft ) ull ic was fubfided in 
the neck two inches or better, which 
| was far more then could be attribu. 
ted tothe contra@tion of any fenfible 
) Acrial Particles, though they had 
Joft not only the 30, part of their 
: Dimenfi- 
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Dimenfiors, as we have fometimes 
obferved, of the Air, but had been 
contraéted toa point ; and we obfer- 
ved too, that the Quickfilver once | 
thus intrigidated, though not frozen, | 
retained {ome of the acquired Cold, »| 
for many hours after, as appeared. | 


by its keeping below the mark of its 9! 


firft height, though we had kepric 9) 

all night ina warm room, | bi 
4. [| We took a {mall Egg witha | 
proportionably flender ftem, into | 
which we poured common oyl, till it | 
rofea pretty way (but not much) 7° 
above the oval part of the glais, then | 
having put a mark uponthe ftation of | 
the liquor, we placed’ the veflel in 7{ 
{now and falt, and obferved it not to 
{well as other liquors, but to lubfide, | 
with Cold, till being quite frozen or | 
congeal’d, it appeared to be fhrunk 
about an inch or more beneath the 
mark, then being thaw’d, it fwelled | 
again tothe mark. | | | 
5. The Experiment was repeated | 
the f{econd ‘time, with ‘not much | 
worfe fuccefs, but we found, that if | 
the glafs' were removed’ out of the 
{how into fome place near the ag 
ene | 
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i} thehot Air would not only thaw it, 
1} but fo rarificit, as tomake it afcend 
| abovethe mark. A third time we 
e| feal’d up the fame oy] in the fame 
,| glafs, and repeated the Experiment 
| with like fuccefsto that, we had the 
i) fecondtime, and that the frozen oyl 
s} was really condenfed, we found, be- 
it} caufe it would fink in oyl of the fame 
.kind cold, but unfrozen; and this, 
a} notwithftanding divers bubbles, 
0} Which we obferved ufually to be 
it} Made abouteach lump of congeal’d 
)) Oyl, that we caftin, upon its begin- 
mf ingtofink inthe fluid oyl, Thiswe 
off trid, both with oyl well congeal'd 
it Cor if another word pleafe better, 
0) Incraffated or Curled ) by {now and 
) fale, and with oyl lefs congeal’d, froz 
aft zen by the bare cold of the Ambient 
ike Air 5 bute this latter feemed to fight 
ig to fink more flowly then the other, 
ef as being lefs congealed and ponde- 
| rous, yet would not lumps of the 
' mafs of oyl fink or continue im- 
| merfed. I fay not in common water, 
but in Sack or Claret-wine, and if 
§ thruft down into either of thefe li- 
|. quors, they nimbly enough emerged, 
& 6.Whether 
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(242 ) | 
6. Whether or no Chymical oyls, 
though, like expreffed oyls,; they | 







fhrink with a moderate degree of |); 


Cold, would by congelation be, like | 


them, contracted, or like Aqueous li- § |"; 


quors expanded, we could not {atis- | 


fie our felves by Experiment, becaufe |), 


we were unable to advance Cold to | 
a.degree capable of bringing fuch | 
oyls to congelation, only we had | 
thoughts to make atrial with oyl of 


Anifeeds, diftilled with water ina }/* 


Limbeck, in regard, that though it | 


bea very {ubtile liquor, andas Chy- | : 


mifts call it, an Effesteal oyl, and 
though in the Summer time, andat | 
fome other feafons (ifthe weather be | 


warm ) it will remainfluid, yet in 7, 
the Winter, when the Air is cold, | 


it will, if ic be well drawn, and ge- 
nuine, eafily enough lofe its fluidity, 
and therefore we thought it might do 
well to pour fome of it» in m@derate 
weather, intoa conveniently fhapd 
glafs, and then to freez it externally 
by the application of Icé and Sale, 
thatwe might obferve, whether up- 
on congelation it would fhrink ‘or be 
expanded, And accordingly,though 

wé¢ 


——— eS 
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we were fot provided with atiy 
Quantity of this oy], yet in weather 
that was not fharp, we did by the 
help of fome Ice which we procur’d, 
when the feafon made it a Rarity, 
furround a glafs pipe fill’d with fluid 
oyl of Anifeeds, andfound, though 
the Pipe were but fhort, yet the in- 
clofed fubftance,. when ir had loft irs 


fluidity, had confiderably loft of the 


height which it reached to befote, 

7. find becaufe the Empyreuma- 
izcal oyls, that are driven out of Re- 
torts by fomewhat violent fires, 
feem’d to be of a nature differing 
enough fromthofe Effeatzal oyls £ as 
Artifts‘call them’) which are drawn 


In Limbecks by the help of water, as 





well asfire:. And becaufe we ob-« 
ferv'd, that fome of the firmer oyls 


may be us’d in Phyfick in much larger 
Dofes, then ‘tisthought fafe to give 
the latter in; 
thence, that probably Empyreumatiz 
Ical oyls may be lefs hot, aid fo lefs 
‘indifpos’d to Congelation , 
thought fit to make trial ( no body 
‘elfe.in probability having done it ) 
|whether the Cold in our Climate 


Conjecturing from 


we 


R 2 could 
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could be brought to freez thefe oyls, .: 
atid whether ic would expand or con- | 
denfe them ; wherefore expofing, in 9” 
conveniently’ fhap’d veffels, fome | 
good oyl of Guajacum, that was dia- | 
phanous enough, though very highly | 
colour’d,. to the greateft Cold we 
could produce, we attempted, butin | 
vain, to deprive it of ats fltidity, 91 
Allthat we were able to.effe&, being | 
co make it very,manifeftly fhrink, | 
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"| gpanensgns seas ean ageas 
Title’ 1X. 


Experiments in Confort, Touch- 
ing the Bubbles from which 
the Lewity: of Ice is {uppo- 
fedto proceed. 
tC tice the firft thing that made the 


Moderns {ufpeét, that water. 1s 
| expatided by freezing, is the floating 


‘| of Ice upon water, ic will not be 





| ami(s for confirmation of that Argu- 
_ ment, to take fome notice of the levi- 
ty of Iceinrefped& of water; This is 
beft oblerved in great Quantities of 
tce, for whereas in {mail fragments 
or plates, the Ice, though it fink not 
tothe bottom of the water, will of- 
tentimes fink fo low in it, as {carce 
to leave any part evidently extant 
above the furface of the water, 10 
vaft quantities of Ice, that extancy 
is fometimes fo confpicuous, that 
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Navigators in their Voyages to J/fland, 
Greenland, and other frozen Regions, — 
complain of meeting with lumps, or — 
rather floating rocks of Ice, as-high 

as their main Mafts. And if we 
fhould meet with Cafes, wherein we | 
might fafely fuppofe the Ice tobe as | 
folid as entire pieces of Ice ate wont 
tobe with us, and not to be made J}; 


up of icy fragments cemented toge- } (if 
ther, with rhe interception of confi- |} 


derable Cavities filled with Air, it | 
would not be difficult for any that un- | 
derftands Hydroftaticks to. give a 
pretty near guefs at the height ofthe | 
Extant part, by the help of what we | 
lately obferv'd of the Meafures of wa- | 
ter’s Expanfion, and by the knows | 
ledge of the immerfed part ; which, | 
fuppofing that the Ice were of a prif- 
matical figure, and floated*in: an | 
erected poiture, would in freth was | 
ter amount to about eight or nine | 
times.the length of the part of the | 
Prif{mefuperior to the furface of the 
water, 

2+ But becaufe perhaps the great | 
difparity in the degrees of Cold, — 
whereby water is in this, and in thofe | 
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gelid. Climates turn’d into Ice, may 


breed a differencein the expanfion of 


' the frozen water, and becaufe fome 


other circumf{tances may be neediul 
to betaken into confideration, about 
theheight of floating Ice above waz 
ter, and thefe will be more proper- 
ly taken notice of under the tollow- 
ing Title, 1 fhallionly upon this head 
( of the Levity of Ice) fubjoyn the en- 
{uing tranfcript of one of our notes 
concerning That fubject, | 

[ We found, that pieces of Ice; 
clear and free, for ought the Eye 
could take notice of, from bubbles, 
would not bemade to fink ia {pirit of 
Wine once’ diftilled trom Brandy, 
and it floated likewife in ftrong {piric 
of Wine drawn from quick Lime 5 
but ifthe fpirit of Wine were well 


warmed, fuch Ice, asl mentioned, 


would fink in ‘it, though as it grew 
cold the: fame Ice would flowly af- 
cend, and fometimes remain for a 
while, as ifit were fufpended with- 
out fenfibly rifing or fallingy » Bue all 
this while the Ice, thawed apace in 
the water whereinto it was diffolved, 
did manifeftly feemto run down like 
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24 . 
a {tream through the lighter body of 
the fpirit of Wine, the Diverfity 
ofthe Refractions making this eafie 
tobe taken notice of ; yetcommon 
water, though heated as' hot as I 
could indure to hold the glafs in my 
hand, would not let the fragments of 
the fame parcel of Ice fink into it: 
but in oy] of Turpentine,and in thrice 
Redtifi'd {pirit of Wine, the Ice 
would fink like a ftone, ] 

3. That the levity ofIce in refpect 
of water proceeds from the bubbles 
that are produc’d in it, and make the 
water, when congeal’d, take up 
more room then when fluid; has 
{carce been doubted by any, that has 
confider'’d the Texture of Ice, as well 
astaken notice of its levity,. But if 
this be thetrue and only reafons we 
may conjecture, that there muft be 
great ftore of bubbles in Ice, exe 
cremely minute, and undifcern’d by 
thenakedEye, For though in very 
Many parcels of Ice, the bubbles are 
as well confpicuous as numerous, ine 
fomuch that they render the Ice whis 
tifh and opacous, yet we have obfer: 
ved, that other pieces \would: fwim, 
| which 
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249) 
which yet were ofan almoft cryftal- 
line clearnefs, And therefore we 
thought fitto look upon fome clear 
pieces of Ice ina Microfcope, and we 
fhall fubjoyn the Event, becaufe that 
when we beheld fome of this ice in 
one Of our Microfcopes, which has 
been counted by feveral of the curi- 
ous, as good a Magnifier, as pers 
haps any isin the world; we could 
not difcover fuch {tore of bubbles, as 
it feemed there fhould appear upon 
the fuppofition, that the adequate 
caufe of the levity and expanfion of 
frozen water is but the interfperfion 
of fuch bubbles, 

The Obfervations I have been menz 

tioning, I find thus fer down among 
my Notes. 
{A piece of Ice,that to the Eye look'd 
clear like cryftal; being put into the 
great Microfcope, appeard: even 
there free from bubbles, and yer the 
fame piece of Ice being prefently_re- 
movd, and caft into common waa 
ter, would {wimarthetop, atid ifie 
were forcibly duck’d, would {wiftly 
enough emerge. 

Another piece of Ice, that to the 
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(250) | 
naked Eye was not fo clearas the } | 
former, appear d in thefame Micro- jj / 
{cope to have ftore of bubbles, fome } / 
of them appearing there no bigger | 
then a{mall pins head, and fome of | 
them being yet lefler, and fcarcely | 
vifible in the Microfcope it felf, ] 

Andhere, becaufe it feems a con- 
fiderable doubt, and well worth the 
examining,whether or no water,when 
frozen into Ice, grows ‘heavier or 
lighter, not in reference to {uch water 
sit was generated of (fince it is evis 
dent, that upon that it will float) 
but more abfolutely {peaking, we 
judg’d it not amifs to examine this 
matter by an Experiment, but we 
could not difcover any difference be- 
tween the weight of the fame parcel 
of water fluidand frozen, as will ap- 
pear by the ninth Paragraph of the 
Experiment to be a little beneath re- 
cited, *. 

But fince that, whether or no we 
allow any other caufe, together with 
the bubbles, to the. levity of Ice, it 
feems a thing-not to be doubted, that 
its expanfion and lightnefs. is mainly, 
ifnot only, due tothe interfperfion of 

~. bubbles, 








































258 
bubbles, the generation of them 
feems to be one of the confiderableft 
Phanomenaot Cold, and the Invefti- 
gating by what caufe thofe cavities 
are produced, and in cafe they be 
perfeétly full, what fubftance ’tis that 
fillsthem, is none of the meaneft en- 
quiries, that fhould exercife the in- 
duftry of a fearcher into the Nature 
of Cold, 

4. Mr. Hobs, and fome_ others 
{eem to think, that the expanfion of 
water by congelation, is caus d by the 
Intrufion of Air, which conftitutes 
thofe numerous bubbles wont to be 
obfervidin Ice; we might here de- 
mand, why in cafe that upon freezing 
there muft be a ‘confiderable acceffiz 
on of Air from without, when oy] 4s 
frozen, it is, notwithftanding the in- 
grefs of this Air, not expanded, bur 
condensd;,;but becaufe thefe conje- 
&urers do not allow gla{sto be pervi- 
ous tocommon Air, .we thall at pre- 
{ent prefsthem with this Experiment, 
which we have divers times made, 

We took a glals:Egs witha long 
ftem, and filling it almoft with. waz 
ter, we feald it Hermetically upto 
sit : exclude 


















































C252) : 
exclude the pretence.that fome ad- 
ventitious Air might getin, and infis 
nuate it felf into the watery and yet 
fuch an Egg being expofed ‘to conge- 
lation; the frozen water: would be 
manifeftly expanded, and {well'd by 
numerous bubbles, which oftentimes 
gave it a whitifh opacity, 

To which we may add, that new 
metalline veffels being fill’d with wa- 
ter, and carefully ftopp'd, the liquor 
would neverthelefs, when expofed 
tothe Cold, be thereby: expanded, 
and turned into Ice furhifhed with 
bubbles. | 

5. lfitbe objected, that inthe Ex- 
periment of the Hermetically {eal'd 
glafs, the produced bubbles might 
come from the Ait, which being 
feal’d up together with the water, 
might by the exparifion of that water 
be brought to mingle with: it: T-an- 
{wer, that this is very improbable; 
For 1, if the bubbles muft caufe the 
expanfion of the water, how fhall the 
water beat firft expanded to reduce 
the Air to a Divifion into bubbles, 
Next, ‘tis evident by the’ Experi- 
ments we fhall ere long relate, se 

| the 








































(253) 
the Air as tothe Body of it, retains 
its {tation above the water, and pre- 
ferves it felf, cogether in one parcel, 
fince it {uffers a compreffion, that of- 
tentimes makes it break the glafs that 
imprifons it,» which ic .would not 
need to do, in cafe it difpers’d it felf 
into the Body of the water; forthen 
there. would appear no caufe; why 
the Airand water fhould after con- 
selation require more room then 
they did before, 3. In this Experi- 
ment we ufually beginto produce Ice 
and bubbles inthe water, contiguous 
to the bottom of the veffel (that part 
being by the {now and fale firft refri- 
serated ) in which cafe there’appears 
noreafon, why the Air, which is a 
thoufand times lighter then the wa- 
ter, fhould againft its nature dive to 
the bottom of the water, and if ic 
were difpofed to dive, why fhould 
we not fee it break through'the water 
in bubbles, as isufual in other cafes, 
where Air penetrates water, 4, In 


‘metalline veffels; and in Glaffes 


quite filled with water, before they 


are ftopped, there is no pretence of 


the diving of the Air from the top; 
there 
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thete having been none left there: 


5. and laftly, If all the bubbles of ‘| 


Ice were made 4); and filled with 
true Air defcending from the upper 
parts of the veflels; and only difper- 
fed through the water, then, upon the 
thawing of this Ice, the Air would 
emerge, and we might recover as 
much of real Air as would fill the 
{pace acquired by the water upon the 
account of its being turned into Ice; 
which is contrary to our Experience, 
And this Argument may alfo be *urg- 
ed againft any that fhould pretend, 
(for lexfpe& not to fee him prove 
it) that though Air, as numerous ex- 

erimerits evince, cannot get out of 
a feal’d glafs, yet it may, in fucha cafe 
as this, get into it, | But we find upon 
trjals, that the Cavities of thefe bub- 
bles are not any thing near filled with 
Air, if they have in them any more 
Air at all, then that little’ which is 
wont, as wehave elfewhere fhewn, 
to lurk inthe particles of water; and 
other liquors, And the ‘making 
good of this leads us to the fecond 
Enquiry, we were propofing about 
thefe bubbles, namely, whether or 
no 
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(255 ) 
no their cavities be fill'd, and §ill’d 
with Air, 

6. The full refolution of this 
whole Difficulty would be no eafie 
Matter; nor well to be difpatched 
with fo much brevity as my occafions 
exa, For it would require {atisfa- 
Gtory An{wers, to more then one or 
two Queftions, fince, for ought I 
know, it may lead us to the debate of 
thofe two grand Queries, whether 
or no Nature admit a Vacuum, and 
whether a great part of the Univerfe 
confift of a. certain Ethereal matter, 
fubtile enough to pals through the 


pores, not only of liquors, but of 


compact bodies, and even of glafs ie 


| felf; we fhould alfo be obliged to en- 
_ quire, whether or no Air, I mean 


true and permanent Air, can be ge- 


| nerated anew, as well out-of com. 


! 


» Cold it felf, 
|) be oblig’d to 
| ofthis production, and engage our 


| whofe full Profecution, 
| they wouldas much exceed our pre- 


mon water, as many other. liquors, 
and whether it may ‘be generated by 
and perhaps we fhould 
inquire into the Afodus 
felves in divers other difficulties, 
befides that 


fent 
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(256 ) | 
fent leifure, as Abilities, feems more | 
properly to belong to the more gene- | 
ral part of Phyficks, wherefuch kind © 
of general Queftions are fitreft tobe | 
handled, | 

Wherefore we will now only cons | 
fider this Particular Queftion, whes | 
ther or no the Cavities ofthe Bubbles 9, 


wont to abound inIce, be filled with 
common Air; and eventhisqueftion, §,.. 


though it feem but one, comprizes | 


two: forto refolve it, wemuft deter- J 


mine, whether there be any true Air | 
contained in thofe Cavities, and | 
whether in cafe. there be, they be | 
adequately filled with that Air, ( by | 
true eAiv 1 mean {uch an invifible | 
fluid, as does permanently retain a | 
{pring like the common Air, ) : 
7. The former of thefe two Que- | 
{iions, | muft confefs my felf not yet 
refolyed about, my Experiments 
having not hitherto fucceeded unis | 
formly enough to fatisfie fo jealous an | 
obferver. But yet I fhall annex our) 
trials, not oaly becaufe the thing has \ 
not been, that we know of, fomuchas | 
attempted by others, and our ways of 
Experimenting, if they be duly profe- | 
cuted, | 








cuted, feem as promifing and hope- 
ful( ifthe Queftion be reducible ro 
any certain Decifion ) as perhaps will 
be eafily lighted on; but becaufe alfa 
| we have, if we miftake nor, refol- 
ved the fecond Queftion, by fhewing 
that there is but a {mall pare of true 
Air contained in the Bubbles ofIce, . 
whatever Ingenious men, that rely 
upon probable ConjeGtures without 
confulting Experience, have been 
pleas'd to believe to the contrary. _ 

That the bubbles obferved in Ice 
cannot all be filled with the Aerial 
particles lurking inthe water, feems 
evident enough by the expanfion of 
_ the water, and the Quantity of {pace 
taken up by thofe bubbles, which 
how the interfpers’d, and formerly 
laticant Air can adequately fi/, unlefs 
the fame parcel of Matter could tru 
ly i much more {pace at one time 
then atanother ( which I take to be » 
phyfically impoffible } 1 do not yee 
apprehend, 

But two ways of trial there are, 
which we imployed to fhews thar 
the Icy bubbles are nothing near filled 
with true Air, whether Men will have 
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(26% 
that pre-exiftent in the water, or 
ftollen in from without, or genera- 
ted anew; the former of the two 
ways of trials probably arguing, that 
thefe bubbles proceed not omly (for 
that they may proceed partly we do 
not atalldeny ) from the Air pre-exs 
iftent in the water, and the latrer 
concluding more generally, that bue 
aimall part of the icy bubbles are 
filled with genuine Air. 

8. And 1. we were invited to con- 
jecture, both, that fometimes, or in 
fome cafes, the Air latitant inthe wa- 
ter might contribute to generate icy 
bubbles, though it was unable ade- 
quately to fill them; and again, 
that fometimes or in other cafes fuch 
bubbles would be almoft as nume- 
roufly generated, notwithftanding | 
the recefs of far the greateft part of 7] 
that latirant Air, by the three follows || 
ing Experiments taken verbatim our "| 
of our Collections. 

I. We took fair water, and ha- 
ving kept itinthe exhaufted Receiver 
of our Pneumatical Engine for a 
good while, till we perceived it not 
to fend up any more bubbles, we pre- 

fently 




























































(259) 
fently transferred it into {now and 
falr, where it was long enough be- 
fore it beganto freez, and then we 
obferved, that the water did not 
{well near fo much as common water 
is wont to do, andthe ice feemed to 
have few or no bubbles worth taking 
notice of; but when I afterwards pla- 
ced itbetween my Eye and the vigo- 
rous flame ofa Candle, I could pers 
ceive, that it was not quite deftitute 
of bubbles, though they were ex- 
tremely {mall,in comparifon of thofe, 
that would probably have appeared 
in ordinary water. 

Thus far the firft Experiment; the 
{econd follows, which was made at 
another time. 

Il. The water that had been freed 
from the bubbles in the Receiver, 
though iit afforded an ice, that feem’d 
co have {maller bubbles, yet this ice 
being thaw’d, part of the water was 
gently poured into a: pipe of glafs, 
wherein being frozen, it {well’d con- 
fiderably enough above irs firft level, 
and befides burft the glafs, being alfo 
very Opacous by reafon of the bub- 
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The third Experiment-was more 
induftrioufly profecuted, as may ap- 
pear by this ample Narrative of ir, 
tran{cribed out of our Collections, 

Ill. WVe took a {mall Ege with 
a pretty long neck, and pouring in 
water till.it reach d-an inch within 
the ftem, conveyed it into a long 
{lender Cylindrical Receiver, provi- 
ded on purpofe to make trials with 
{uch tall glafles; the Air being by de- 
grees drawn out of the bubbles ap- 
peared from time to time greater and 
greater, and whenthe Receiver was 
well exhaufted, ‘the water feemed to 
boila. longer time then one would 
have expeted, and fometimes the 
bubbles afcended fo faft and grear, 
that we were in doubt, whether rhe 
water did notboil over the top of the 
Pipe ; the exhaufted Receiver was 
permitted to be fofora good while, 
till the water had difcharged it felf in 
bubbles of irs Air, and then the glafss 
Ege was removed into a veffel fur- 
nifhed with ice and fale, and there 
left ten or cwelve hours, that all the 
water, fave that inthe neck, might be 
throughly frozen, andthen we found 
: | at 
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it to have rifen a great way above its 
firft height, and removing it into an 
Air temperd like that’ wherein: the 
firft pare of the Experiment was 
made, & having left ic there ina quiet 
place for ten or twelve hours to thaw 
leifurely (left too warm an Air, or 
too much ftirring the glafs might be 
anoccafion of generating’ new bub- 
bles, ) in the exterior part of the ice 
near the glafs, we {aw pretty ftore of 
bubbles, buc when that was thaw d, 
the reft of the ice appearedof a pecu- 
liar and unufual texture, having no 
determinate bubbles, that I ‘could 
eafily diftinguith, but {eeming al- 
moft like a piece of frofted glafs, 
where the Parts, that made the Afpe- 
rity, were exceeding thick fet, bue 
this ice fwam in the water, wherein- 
to the reft had been diffolved before 
it was all thawed : when. thére-yee 
remained’a lunrp about the'bighels of 
a{mall Walnut, we reconveyed 1t ifi- 
ro the Receiver, to try whether upon 
the exuidn: of the /Air“the ice 


would be ‘prefently: méleed> but the 


alreration produced, was fo faall) if 
any, that we dark “Aor Sround » any 
| 5 3 thing 
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thing upon it. The Receiver being 
exhaufted, there did at length appear 
fome bubbles in the water, bur they 
were not numerous, and a hundred 
ofthem feem’d not to amount to one 
of thofe larger ones, the fame water 
had yieldedus the firft time it was put 
in: in the ice alfofome {mall bubbles 
difclofed themfelves, which we did 
not perceive there before, wherefore 
we took out the Egg, and found (the 
ice being now thaw d ) that the water 
was fubfided to the mark we-had 
made, before it was exposd to con- 
gelation, if notfome very little way 
beneath it: Then we went about to 
find the Proportion wherein this dif- 
pirited water was expanded by glaci- 
ation, butin purfuing this there hap- 
ned a mifchance to the glafs, which 
kept the Experiment from being fo 
accurate as we defigned, «And there- 
fore, thought feemedto,us, that it 
amounted. to.about the. twelfth part, 
which;is lefs then that_ of the undifpi- 
rited, water, yet we: defigued the rey 
F) petition ofthe Experiment. Only,in 
this we could. nor be smiftaken,. that 
the expanfion wes confiderable, bess 
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the water rofe three inches and a half 
in the ftem, though the whole water 

inthe Egg and ficm too, weighed 

but two ounces and a half, It the 

veffel had not been unluckilycracked, 

we fhould have frozen the water 

once more, and then fealing up the 

glafs Hermetically, and fuffering the 

ice leifurely to thaw, {hould have in- 

verted it, and broken it under water, 

and have proceeded with it as we had 

done with fome other glaffes in the 

formerly mentioned Experiments, 

9. | Alittle glafs Cylinder open 
only at one end, of a convenient 
length, was thruft into a deep and 
wide mouth’d-gla{s. about half filled 
with a mixture of Ice and fale: bur 
the Cylinder was neither fo.quite fil- 
led, that the water fhould run over; 
nor.yet far fhort of being fo; that, 
(forall the opacous mixture of Ice 
and Salt ) we might guefs at the 
freezing of that pare of the water, 
that we couldnor fee by the changes 
appearing in the other, Thencon- 
veying all into a Receiver, that.we 
had in readinefs -beforehand, we 
quickly pumped out the Air, upon 
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weh there came both from the upper 
& lower parts of the water,great ftore 
of Bubbles to the top, where moft of 
them brake into the Receiver, having 
found upon trials purpofely made, 
that the Engine had continued ftanch 
alithe while, and perceiving by the 
intumefcence of the {uperior parts of 
the water, thatthe other were frozen, 
we let in the external Air, and ha- 
ving removed the Receiver, and ta- 
ken out the mixture before the Ice 
was half melted, we found the water, 
as highas the mixture reached, to be 
turnd into ice, which befides fome 
large and confpicuous bubbles had 
{mall ones enough to render it Opa- 
cous; and upon the account of this 
expanfion it was,that the water did 1n 
the free Air continue a good deal 
higher then the mark, it was but level 
with, when the Cylinder was expos 
fed to freez, ] 

10. The other way we employ’d 
to examine what was contained in 
icy bubbles, and which feemed clear- 
ly enoughto manifeft, that they are 
very far from being filled with true 
and4pringy Air, is intimated ioe 
be AN Oe ay a 
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jaft claufe of the foregoing narrative, 
burt will be beft under{tood by the ans 
nexed Experiments tran{cribed juft as 
I findthem regiftred in my Colle&i- 
ons; and though they be prolix, and 
contain fome few Particulars, that 
make not dire@ly for the purpofe 
Talledge them for, yetI think nor fie 
to difmember or to epitomize them, 
or otherwife to alter any thing in 
them, partly, that the inference I 
make from them, may be the lefs 
miftrufted, partly, becaufe the way 
of Experimenting being altogether 
new, will be beft apprehended by 
the {ubjoyned Examples, and partly 
too, becaufe thofe Particulars that 
relate not direétly tothe occafion of 
our mentioning thefe trials, may be 
ufeful to illuftrate or confirm {ome 
thing thatis already delivered, or is 
hereafter to be delivered in the pre- 
fent H:ftory of Cold, 


11, [ We took this day a glafs of pe 


the form ofan Egg; bur of double’ 
the capacity, out of whofe obtufe 
end rofe up a long Cylindrical neck, 
capable to receive the end of my little 
finger; and no more, this being fill'd 
AOF with 
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with common water, till the liquor 
reached a pretty way within the pipe, 
and the furface of the water being 
carefully marked on the outfide, was 
placed in a veffel, wherein ice very 
grofly beaten, was mingled with a | 
convenient Proportion of falt (ac. : 
cording to our way of Glaciation ) 
the Mixture not reaching up to the 
mark by above an inch, The Expez 
riment afforded us thefe Particulars, | 

I, Aheedful Eye did not perceive #/) 
the water fenfibly to fubfide before ie 9; 
began to freez. 

II. The water began to {well, and — 
fome parts of itnext the fide or bot- 
tom of the glafs, to freez within a 
quarter of an hour. 

III. The afcentofthe water in the 
pipe increafed fo faft, that within an 
hour, from thetime the glafs was put 
in, it did rife 4. inches and 2 above the 
mark, & afterwards the {welling cons 
nutied fo,that we took it out,though a 
good part of the water remain’dun- 
frozen, it had reach’d five inches and 
fomewhat more then a half above the 
firft Mark, | 

IV. The ice and falt being pur- | 
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pofely kept always beneath the fur- 


faceofthe water, the lower parts of 


the water were frozen, and never the 
upper furface, 
V. During allthis great Elevation 


ofthe water, there appeared no bub- 
‘) bles worth taking notice of in the uns 
_ frozen parts of the liquor, but the ice 
was very full of them, divers of 
which toward the later end of the 


Experiment were very large Bubbles 
( butnotall of them round ) fome be- 
ing about the bignefs of hail fhor, 
{ome {mall like Muftard-feed, and 
others again not much inferior to 
little peafe. 

VI, Having taken out the glafs, 
when the water was at the higheft 
mark, we did upona certain defign, 
pour in as much fallet Oyl as{wam 
about two inches above it, and then 
the glafs was nimbly at the flame ofa 
Lamp feal'd up, during which time 
the included water fubfided a little, 
but the glafs being again put into the 
ice.and falt,. the Cold quickly: refto- 
red the water toits former height,and 
there remained about an inch anda 
half of the feal’d glafs unpofleffed 
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by the two contain’d liquors, |, 
VII. ‘Then’ with a good pair’ of 1} yj 





{cales we weigh'd the glafs-Ege firft |, 
inthe Air, and then in the water (the |Ij. 
better to difcern, whether -any | is0 
fhrinking of the glafs interven’d in the |}, 
cafe, ) where it hung freely, and (yy 
was left hanging in its Equilibrium | Y 
with its oppofite weight, i 
VIII. Whileft it thus hung, upon |}, 
the thawing of the ice many bubbles, jj), 
greatand {mall afcended (the great | 
ones with a wrigling motion) andva- jj}, 
nifh'd at the top. Ai 
IX. As the ice thaw’d, the water 4.) 
and oy] defcended, tillthe wholeice § 
was return’d to. water, at whichtime | 
we obfervd thefe two remarkable Bye 
aon. things, the one, That the Eguilbri- qj, 
ae um remaind the fame; the other, ay 
ie, ( which was more confiderable ) that ‘| 
the water was fubfided again as low 
as the firft mark, with which it’ was 
level before it began'to fwell, with: | vh 
out falling beneath it, notwithftand- | 
ing the recefs of fuch a multitude of | 
Bubbles, divers of which were very 
large, ; 
X. The glafs being inverted, the 
| feal’d 
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| fea’dend, which was drawn flender, 





| was gently broken under water, of 
which fome, being impell’d in, did 


fenfibly reduce the Airat the oppo- 


| fite end into a narrower room ; and, 
| as one of the {peGtators obferv'd, into 


a much narrower, which is con{o- 
nant enough to reafon. 

XI. The glafs being again inverts 
ed, and held ull it was fetled, we 


| found, that the water drawn in toge- 


ther with the water it found there, 


and the oyl, poflefs'd the fame places, 


( as appeared by the marks in the Ca. 
vity of the Receiver, ) that they did, 
when it was feal'd up. 

XII. And Jaftly, having thrown 


| out the oyl, andemploying, where 
“need was, alittle water of the fame 
‘| kind we had made ufe of all this 
| while, we found the glafs fill’d to 
the higheft mark, to weigh 4374. 
‘grains, when it was fill’d. but to 
the loweft mark, 4152. grains, and 
when quite empty’d 1032. Sothat the 
| water contain’d betwixt the higheft 
and loweft mark, and raisd by the 


1 


4 
] { 
? 


Glaciation, was about a fifteenth 
part of the water fet to freez, and 
proba- 
































































































| 


y 
t 


i 





Decemb. 
bf 103662, 


(270) 
probably would have. amounted to § , 
much more, if the water had been § 
all frozen. ] ii. 
12, .[ A large glafs-Eoo being tae’ 
ken witha proportionably big ftem, 


we poured water into it, till it reach- J 


ed about an inch above the bottom of | 
the ftem, and faftning a mark there, 9, 


we expofed it all night to freez in | 


{now and falt, which was fo placed, 
as not to reach fo: high as the bottom | 
ofthe ftem; the next day about ten | 
of the clock we found the water ri- | 


fen in the ftem about £ 5,inches above | 


the mark, the whole Cylinder of 
water being fluid by reafon of the 
{nows not reaching to it. (Then up- | 
ona defign tobe elfewhere mentio- 
ned, we feal’d up the glafs by avery | 
{lender pipe, that had been before 
purpofely drawn outto a pretty diz 
ftance from the body of theCylinder, 
that the glafs might be feal'd, in a 
crice before the flame of a Candle | 
could fenfibly rarifiethe Air, andaf- | 
ter a while we broke off the Apex of | 
this {lender pipe in profecution of our 
former Defign.) Then fuffering 
the water to {well freely,within feven 

or 





27 1 
of eight hours it reach’d the very top 
of the glafs, a drop or two running 
over at the flender. Orifice thereof, 
fo that in all, the water afcended 
about 19. inches above the firft mark: 
then we tried by the flame of acandle 
to feal the glafs, but by reafon of the 
Rarefaétion of fome of the water, by 
the Heat, into vapours,by which fome 
of the other water was, from time to 
time, fpurted againft the flame of 
the Candle, we tound it troublefome 
enough to feal itup, the veflel being 
removed into a warm place, till next 
morning, and all theice inthe belly 
of it (for the water in the ftemcon- 
tinued fluid ) being thawed, the wa- 
ter fubfided, not only to its firft 
mark, buta little beneath it, by rea- 
fon of that which was thrown out, 
upon occafion of the fealing of the 
glafs: but when we came to invert 
this, after the manner above menti- 
on’d, into a veflel of water, to fee 
how much of the fpace deferted by 
the thaw'd Ice, was fill'd with Air, 
and how much was fill’d with a fub- 
tilerf{ubftance, orempty, juft then a 
mifchance fruftrated our Expeétati- 


on, | 13.[ An 
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13. [ An Egg about the famie big- | 
nefs withthe former, was placed to 
freez in beaten ice and falt, and in) 
lefsthen a quarter of an hour, it was — 
rifen near an inch above the Mark, — 
where the {urface of the water was at — 
the firft, and the water in the ball | 
and the joyning of the neck was frozen | 
into Lamine, After an hour and a | 
quarter, thofe Lamina, that before 
appzared in the beginning of the 
neck, now difappeard, but the ball — 
feem’d frozen into a white ice, and 
the water in the neck was rifen above 
the firft mark fourinches and a half. | 
There now appeard abundance of © 
{mall bubbles, continually afcending | 
through the neck ( whichfo continu'd 
allthe time after, till it was quite 
thaw’d) andthe white ice appear’d 
full of bubbles, The Experiment be- 
ing further purfud, the water afcen- | 
ded higher and higher, till ic- had -| 
reachd about eight inches above the | 
firft mark ; Then the top of the pipe, 
being with a Lamp drawn our, into 
a very {lender Cylinder ( for the con- 
veniency of fealing up) the. glafs was 
again put into the ice, that the Air 

heated 
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heated by the Lamp might cool, ups 
on which the water continued {wels 
ling, tillicbegan to run over at the 
orifice of the flender pipe, which 
being held by in the flame of a 


‘candle, was in.a trice feal’d up, fo 


that the whole glafs now appeard 
full of water, bating an incontfide- 
rable Quantity of rarifid Air. (not 
amounting to the bignels of half a 
{mall Pea )that remain’d contiguous 
to the feal’d part 3 the Egg ‘being 
brought intoa warm room, was kept 
there all night, and a‘good part of the 
next morning, before the ice was 
quite thaw’d, which when it was, 
the water was found fubfided to the 
firft mark, and which being done, 
the glafs was inverted, andthe feal'd 
end immers’d a good way under wa- 
ter, where being broken, the exter- 
nal Air impell’d the water in the Ba- 
(on into the Cavity of the pipe, info- 
much, that when» we took it out, 
which we did, as foon as we thought 
nomore water was impell’d up, res 
inverting the glafs, we found, that 
the admitted water reach'd {even 


inches above the firft mark, and lefe 
an 
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aninch and a halfof the ftem, before 
inbegan to be wire-drawn, befidesias 
much of the flender part of the ftem, 
as by guefs amounted to a quarter of 
an mah or more, {fo that it feem’d, 
chatthe Bubbles,which made the wa- 
ter: {well, and appeard in the Ice, 
amounted to aninch and three quar- 
ters) of Air, which confequently 
icem’d to be for the moft part genera- 
ted by. this operation, and to féven 
inches either of a vacuum, or fome 
lubtiie fubttance, which by its ha- 
ving no fpring to.refift the Preffure of 
the outward ‘Air, appear’d not tobe 
Air’: We could: notvexa@ly meafure 
the Quantity of water wevhad in all, 
and the proportion of it berwixt the 
marks, becaulehaving left the g clafs 
in the window, to try: whether cia 
or Gold would: make the admitred 
water fhrink ( which we did not find 
ittoide j the weather was fo fharp, 
that bevi inning (as we concluded ):t0 
{reez the water. in the {tem, vthe in: 
crea {ing ice burft our the belly of the 
glals into many pieces, ] 

Another time, 
14, [ A feal'd glafs being broken 
under 
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tinder water, there was impell’d into 
the Cylinder ten inches and a little 
above a half... And the mark, ic 
fhould have rifen to, was eleven inch- 
es anda quarter above the firft and 
loweft mark, | 
A nother time, 

15. [ In the fame Bolthead, where- 
in the grearelt condentation of the 
Air was trid, the water was by the 
Cold madeto {well very near a foot 
above the mark it refted at, when it 
began to freez 3 then the glafs being 
nipid up, the contain d water was re- 
moved, and fuffered leifurely to 
thaw, and upon the Diffolution of 
the ice, the water fell back to the for- 
mer matk: laftly, the gla{s being in- 
verted, the Apex was broken offun- 
der water, and the water in the {tem 
was by the outward Air, prefling up- 
on the water in the Balon, with fome 
Impetusand noife driven up into the 
Cavity of the glafs; and, the glafs 
being feafonably and warily remov'd 
from the Bafon, we found there had 
been impell'd up of the water in the 
Bafon, a little more then eleven in- 
ches, fo that there feem’d tobe near 
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z of an inch of Air generated or fepa- 
rated by the former operation, | 
Another time, 

16. [Inthe fame glafs we made 
the water to {well about ten inches,. 
and inverting the ftem, and breaking 
the Neb under water, we found az 
bout ten inches of waterto have been 
impell’d into the ftem {fo thatin this 
there {eem’d no generation of Air, | 

17. To all thefe Experiments. we 
fhall fubjoyn, in two words, thatas 
in water, foin fome aqueous liquors 
we found, thatthe icy Bubbles were 
not fill’d with Air ( though we: did 
not think fir to take the pains to mea- 
{ure their refpeG&ive Expantions by 
being congeal'd:) For in that elfe- 
where mention d Experiment, where 
we exposd Milk, Urine, and Rhe- 
nifh-wine to freez, when all thofe liz 
quors were rifen above their former 
marks, asisthere related, our Notes 
informus, that the Experiment was 
thus profecuted, 

18, [{ Being feal’d up ( the forego- 
ing words mention'd the above-na- 
med expanded liquors} and fuffer’d 
to thaw, the feveral liquors fubfided 

to 
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to their firft marks or thereabouts, 
and the glaffes being inverted and 
broken under water, we were by an 
accident hindred from obferving 
what we defir’d in that which had the 
Wine, thoughwhen it was taken out 
of the freezing por, it had ice, but 
notmuch, {wimming init, Byein- 
to the glafs that had the Milk, the 
water was maniteitly impell’d by the 
outward Air, and {oit was into the 
glafs thathad the Urine, which be- 
ing remov'd fromthe Bafon, and rez 
inverted, appear'dto have as much 
new liquor inits ftem, as amounted 
by guels to five or fix inches. | 

19. To which Experiment we may 
add, that another time a feal'd glats 
of partly frozen Claret-wine being 
broken under water, the water was 
impell’d up between half an inch, and 
an inch above the mark, beyond 
which it would not have afcended, 
if the bubbles had been full of true 
and permanent Air. 

20,]f it be faid, that though I have 
delivered too many Particulars about 
fo empty and flight a Theme as 
Bubbles, Ihave this to anfwer, that 
T3 pofii- 
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pofiibly all thefe Experiments have 
rather fhew'd Us, what itis not that 
fills chem, then what ir is, fo that 
more then all the{e Experiments ap- 
pearing requifite to clear up the Dif- 
ficulties about them, I thal) nor think 
I have altogether mil-f{pent my time, 
efpecially if {o many paft Experi- 
ments, both new, and not alroge- 
ther impertinent, by their not having 
taught us enough about fo defpicable 
atubjeci as a Bubble, fhall, as they 
juftly may teach us Humility, 
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Title X. 


Experiments about ihe Meafure 
of the Expanfion aad the Con- 
traciion of Liquors by.Cold. 


I, O the Experiments ( menti- 
ond in) the Seventh and 

Ninth Titles ) which fhew, that. wa- 
ter has an Expanfion, it will be pro- 
per to fubjoyn {ome of thofe, wheres 
by we endeavoured to meafure. that 
Expanfion, And here we {hall not 
content our {elves to fay; that where- 
as the Authors, we had formerly oc- 
cafionto point at, take notice of their 
having raifed water in a Bolthead 
half an inch or an inch by freezing, 
we have made it afcend a foot: anda 
halfand more; This, I fay, we fhall 
pafs by, becaufe that though by iuch 
Experiments we have very clearly 
and undeniably manifefted the Ex- 
T 4 panfion 
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panfion ofthe water, yet unlefs the 
Vapacity of the veffel be known, they 
will fignifie but litle towards the de- 
termining the Quantzty of that Expan- 
fion, which yet is the thing we are 
how enquiring after, wherefore we 
fhall add, that we employ’d two dif- 
fering waysto meafure this Expanfi- 
on, 

2, The one was, by putting in, 
by weight, fucha number of ounces 
of water, into a Bolthead, till the 
water was rifen a pretty way in the 
long ftem, wherewith it was filled, 
then marking on the outfide, to what 
neight every trefhly added ounce of 
water reachd in the ftem, we after- 
wards poured Out a convenient Quan 
tity of the liquor ( yet leaving enough 
to fillthe whole cavity of the fpheri- 
cal or obtufe end of the veflel, and of 
the lower part of the ftem ) then lei- 
jurely freezing this remaining water 
from the bottom upwards, we obfer- 
ved, that when it was frozen, the ice 
that was made of 82. parts of water, 
filled, asone ofour Notes inform us, 
the {pace of 91. and (if | miftake not 
the Character ) an eight, fo that ved 
BG bd this 
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this troublefome way of Examinati- 
on, we found thatthe water by the 
Expanfion, it received trom Cold, 
was made to poffefs abour a ninth 
part more {pace then it did before 
congelation. 

3. { Inanother of our notes, we 
findas follows, 55, parts of water ex- 
tended themfelves by freezing into 
fixty and a half, about fix of thofe 
parts remaining unfrozen, fo that in 
this Experiment the waters Expanfiz 
on was not much (though fomewhat) 
differing from what it was in that 
Jaft mention’d, 

4, The other way we made ule of 
to meature the Dimenfions, that wa- 
ter gains by freezing, was, to takea 
Cylindrical pipe of glafs feal’d at one 
end, and left open at the other, at 
which we fill’d it with water to a cer- 
tain height, that we took notice of 
by a mark applrd to the outfide, and 
then keeping itin anerected pofture, 
and freezing it from the bottom up- - 
wards, we found, that it had acquir'd 
by a tenth part or thereabouts, great- 
er Dimenfions in the form of ice, 
then it poffeffed in the form of water. 
: Bue 
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‘ hell 
But the nature of the particular par- | 


cel of liquor expofed to: the Cold | ji 


(for it isnot neceffary that all waters | 
fhould be equally difpos'd to be ex- | 
panded by freezing ) and fome other | 
circum ftances, not now to bedifcour- | 
fed of, may well beget tome little | 


variety in the {uccels of this fore of | i 
trials. For ‘in one that we made | il 


carefully, we found the Expanfion | 


fomewhat greater, then that laft }| 


mentioned, as may appear by the | 
follwing Note, which compard | 


with what was lately delivered, of } a 
the trials we made by weight of the i 


water’s Expanfion, may invite us to | 


think, that-we cannot much err by 


eftimating in gerieral, that theroom | 
that Ice takes up more then water, § 


amounts to aboura ninth part ofthe §) 


{pace pofleffed by the fame water, J) 
before it was turned into Ice, The | 
note we were {peaking of, is this. | 
s. {In a more then ordinarily — 
even Cylindrical glafs, we expofed } 
{ome water to freez, to meafure its 
Intumefcence, and found that it ex- 
panded its felf to about an eighth 
part; or at leafta ninth upon glacia- § | 
me f100 5 | 
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tion; this we trid twice, and 
thought that the Intumefcence'mighe 
hhave been more confiderable, but 
that in a Cylinder the freezing did 
not{feem to fucceed fo well, ]_ 

But here we muft refolve a difficulty, 
which though ordinary Readers may 
takeno notice of, yet may breed a 
{cruple in the minds of thofe that are 
acquainted with HAydroftaticks, For 
to fuch Readers this Account of ours 
may feem tobe contrary to the Expe- 
rence of Navigators into cold Cli- 
Mates, whotellus ( as we fhall have 
Occafion totake notice in due place’) 
of vaft pieces of Ice, as high, not on- 
Ty as the Poops of their Ships, but as 
ithe Mafts of them ; and yet the Depth 
Of thefe ftupendious pieces of Ice, 
\feemsnot at all Anfwerable to what 
lit may be fuppos'dto be, in cafe we 
Compare together the Eftimate az 
(Bove deliver'd of the Expanfion of 
\water, and that grand Hydroftatical 
| Theorem demonftrated by edrchimedes 
land Steviaus,’ That floating Bodies will . 
ofar, and but fo far, fink inthe Liquor 
that fupports them, tall the immerfed part 


|ofthe Body be equal to a Bulk of water, 


weighing 
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weighing as much as the whole Body, : For 


Captain James in his often cited Voy-_ js 


age, makes mention of great pieces | 


of Ice, that were twice as high as the 
Top-matft-head of his Ship. 


6. Andthe Hollanders in their fas ! 
mous Voyage to Nova Zembla, men- | 
tion one ftupendious Hill of Ice, | 


which I therefore take notice of here, | 
not only becaufe it has been thought | 


the greateft that men have met with, | 
but becaufe they deliver its Dimenfi-| 
ons,not as Captain Fames and Navigae | 
tors are wont to do, by comparifon) 
with the unknown heights of fome of} 
the Mafts of their Ships, but by cer-| 
tain and determinate Meafures, 


which in the Icy Ifland, we are {peak- 
ing of, were fo divided by the furface 
of the water, that there was 16, fae 
{thome extant above it, though there 


‘were but 36, beneath it, which) 


though a vaft depth in it felf, yet 


does but little exceed double the! 


height. 
And the Dazifh Navigator Fazas 
Maunckius, imploy'd by his King ‘to 


bring him an Account of Greenland, 







Idi 
{fron 
| Brit 
ital 


mentions fome floating pieces of Ice, |i 
ni : ‘that! 
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It} thathe met with and obferv’d in that 
| Sea, which though but fomewhat 
“above 40, fathome .under water, 
i} were extant 20, fathome, that jis 
(near half as much) above water, 
ul whereas it feems, that according to 
Ij our above mention’d Computation 
i} of the Expanfion of water, the part 
ty under the water ought to be eightor 
ith nine times as deep, as that above the 
iy Water is high, 
i 7. Toclear this difficulty, I fhall 
w xeprefent thefe three particulars, 
a) Firft, that in our Computation the 
dice thatfinks fo deep, is fuppos'd ‘to 
4) float in frefh water,’ whereas in the 
Obfervations of the above nam’d Na- 
ig Vigators, thofe vaft pieces of Ice 
floated on the Sea-water, which by 
reafonof its falenefs, being heavier 
i then frefh-water, Ice will not fink fo 
(i deep into that, as into this, And 
ij that fale may hugely increafe the 
weight of the water, wherein it is 
pdiflolv'd, may be clearly -gather’d 
ii) from the ponderoufnels of common 
a) Brine, and from the pra@ife of {eve- 
hp Kal forts of Tradefmen, who to exas 
a), Sine she ftrength of their sittaao 
ry an 
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_and other Saline Liquors are wontto } ” 
try, whether they will keep an Egg | 5" 
floating, which we know common + 
water willnordo, And I have alfo} ’ 
by the Refolution of fome Metalline} ™ 
Bodies in fit Afenfiraums made Li-}"™ 
quors, thatare yet much more pons) 
derous, then is {ufficient for the fup*)- 
port of Eggs. | 

Buryet we muft be focandid, ag} 
to take notice of what fome Modern | 
Geographers deliver with probabilie | 
ty enough, namely, Thatnearer the)” 
poles the Seas are not wont tobe fo bi 
falt, as inthe temperate and ithe Tore)" 
rid Zones, and’ thofe Northern being 
norio {alt as our Seas, there is the 
lefs to be allow’d for the difference)" 
in gravity (and confequently in the 
power tokeepIce from finking ) be=|*" 
twixt thofe Seas and ours, ayy 

8, But fecondly, this leffer fales)™: 

nels of the water in theNorthern Seas, |) 

may, as to ourcate be recompenc'd} de 
by the greater coldnefs of it. For |i 
though, as we have formerly’ obfers hat 
ved, the Condenfation ‘of frefh wa- Mb 
ter; effected here by adegree of Cold Mt 

capable to make it begin to freez, is) 9 

not 


i 
| 
fi 
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not {o great as mOfi men would ima: 
gine; yet befides that, I have often 
i taken pheafure to make. the fame Bo- 
(@. dy to fink or afcend in the fame wa- 
i) Ser, by a much lets variation of Cold 
i then that. we have been mentioning ; 
yy 161s to be confider'd, that the degree 
§) of Colds to which water was brought 
i; in the Experiment deliver’d in the 
i) fourth Se&tion, to which we are now 
} looking back; was but fuch a degree 
| as would make freth water begin:to 
yi freez whereas, thefale Sea-water, 
i) being indi{pos’d co congelation, may 
by fo vehement.a Cold-as reigns. in 
| the Winter feafon in thofe gelid Clie 
mates, be far more intently rétrige=! 
rated, and thereby more condens’d 
then common water is here, by fuch 
| 2 meature, of Cold, as may begin to 
|freez {malliportions of it, But though, 
what we: have hitherto reprefented, 
may well be look’dupon as not incona 
fiderable to the purpofe for which ir 
has been alledg’d, yet the main thing, 
4 that is to remove the icruple luggett.. 
gy €d by the height of Icy hills above the 
if water, 1S5, . 
g) 9. Thirdly, that {ich Hills of Ice 
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( 288 ) 
are not to’be look’d upon as intite 
and {olid ones, but as vaft piles or 
lumps, and mafles of Ice, cafually 
and rudely heap’d up and cemented 
by the exceffive Cold, freezing them | | 
together by “the intervention of the 
water that wathes them, which piles 
of many pieces of Ice are not made 
without great Cavities intercepted, 
and fill’d only with Air, between the 


more folid Cakes or Lumps ; fo that || i 


the weight of thefe ftupendious pieces | 
ofIce, isnot to be eftimated by the 
bignefs they appear of ata diftance 
fromthe Eye, but confidering how } 
much Air there is intercepted be- 
tween the Icy Bodies, of which they 
are compiled, there may be a hol-. 
low ftruaure of Ice reaching high ine 
to the Air, and yet the whole Ag- 
sregate or Icy pile, will prefs the | 
{ubjacent water on which it leans, nO | 
more then would as much water, as 
were equal in Bulk only to the im- 
mers’d parts; as we fee in Barges 
loaden with Boards, which though | 
pil’dup to-a great height above the 
water, make not the vefiel. to fink 


more then a Lading that would make 
a 
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a far lefs fhow, and oftentimes be all 
containd within the Cavity of the 
veffel, provided it be more ponde- 
rous 7# {pecte, But to enter into any 
further Confideration of thefe Hydro- 
flatical matters, would be improper 
in this place, efpecially fince we have 


*elfewhere treated of them, And 


that chefe floating Hills and [flands of 


* In 6u#r 


Hydroftae 


tical Paa 


Ice, arenotintire and folid pieces of '4¢sxes. 


it, we fhall otherwhere have occafi- 
onto fhew out of Navigators, and 
even in the Obfervation, we have 
mentioned out of Jazus Munck, the 
Learned Relator of ic Bartholinm, 
takes notice, that thofe vaft pieces of 
Ice { we have been mentioning ) that 


reach’d 20. fathome above water, 7, nine 
were compiled of tore of Snow frozen copiofa 
together. glaciata 


to, Thefe Confiderations may 
ferve to render fome Account of 
thofe fiupendioufly tall pieces of ice, 
whofe extant part bears fo great a 


| proportion to the immerfed parr, 


when the whole mafs does really 
floar, But 1 confefs I doubr, thar 
not only in the Examples.we have al- 
ledg’d, but in other eminent ones of 
u moun- 





compattas 
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mountains of ice, if I may fo’call 
them, there may be a miftake, and 
that the height of them above the 
water, would be far jefs,; and the 
depth under water far greater, if the 
ice had water enough tofwim freely. 
For Sea-men by reafon of the difii- 
culty, are not wont to meafure the 
height of thofe pieces that float at li- 
berty inthe Sea. And as for thofe 
that are on ground, as their heights 
lye far more convenient to be meafus 
red, fo the meatlurers not knowing 
how long they may have ‘been on 
sround, for ought I know, much of 
that admir'd height, may be attribu- 
ted to the fiows, that from time'to 
time fall very plentifully in thofe fro- 
zen Regions, and are compacted tos 
gether, either by the Sun, whofe 
Beams f{ometimes begin to ‘thaw it, 
arid {ometimes ‘by the water of ‘the 
waves thatbeat againft the Ice, and 
being'congeal’d with the fnow, ‘does 
as it were cement the parts Of it toge- 
ther, ‘and{ometithes by both Of thefe 
pie caufes,’ So in ‘the inftance alledg’d 
ourdf Captain James, ofipieces Of ice 
that were twice as ‘high as his Top- 
r os maifi- 
























































293 , 
maft-head ; itis faid alfo, that they 
wete son ground in, 40, fathome; 
Andin the other Example mentiond 
out “of Bartholinm, though there be 
40.4athome attribuced tothe immer- 
fed part of the ice, yet that meatute 


4s not exclufive of a greater, for itis 


faid, ‘that the ice reach'd downwards 
above 40. fathome ; and how much 
downwards, and whether as far as 
the ground, weare lefe at liberty to 
guefs, And in that ftupendious piece 
of Ice recorded in the Nova Zembla 
voyage, to have been in all 52, fa- 
thome, that is, 300.and twelve foot . 
deep, though it be granted what they 
affirm, thatit was 16, fathome above 
the water, which is almoft a third 
partofthe whole depth; yet 1 obs 
ferve, that of this Icy mountain itis 
{aid, that it lay falt on the ground, «So 
that as on the one fide it {eems pro- 
bable, that the upper part of {lands 
of ice may be increas'd by {now; and 
as | remember, that in thatfamontfly 
inquificive Navigator Mr, Hudfons 
voyage for «the .difcovery of: the 
North-weft paflage, ‘tis -rela- 
ted; that his company was 
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* fo well acquainted with the Ice, that 
when Night, or foggy or foul. weather 
took them, they would feck out the Broad: 
eft Lflands of 1ce,: and there come to Anz 
chor, andrun and {port, and fill water 
that flood the Ice in ponds very frefb and 
good. Soonthe other fide we know 
not,how much iower the Dutch-mens 


.Ice and Captain James's would have 


reach d into theSea,in cafe the ground 
they refted on, had not hindred them, 
For though one might probably 
think, that thefe are the greateft 
depths that any Hills of Ice have been 
oblerv’d to attain, that mention’d by 
the Hollanders reaching 36. fathome 
beneath the water, and that menti- 
on’dby Captain James, no lefs then 
4®.fathome: yetI findin Mr. Hud- 
fous Voyage, thatthe Englifhin the 
Bay, that bears his Name, met with 
more then one or two Iflands of Ice, 
of a fargreater depth under water,For 
among other things, the Relator has 
this memorable paflage 5. In this Bay, 
where we were thus troubled with Ice, we 
faw many of thofe mountains of Ice a 
ground, 12 fix or (even {core fathome wae 
ter, And if the Sea had been deep 

enough, 
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enough, even thefe {tupendious moles 
of Ice would ‘probably’ have funk 
much lower, and fo have leffened 
the heights of the'mountains,, 

r1. 1 know that delivering the mea- 
fure of the Expanfion of water alone, 
have not faid all that may. be:faid 
about the Expanfion’ of Liquors : 
But becaufe, asit has not yet appears 
ed to me, that any Liquor is expand- 
ed by’ Cold, unlefs by actual freez- 
ing; Idoubted,whether Aqueous Li- 
quors, as Wine, Milk, Urine, e. 
were otherwife expanded by conge- 
lation, then upon the Account of the 
water or phlegmatick (and, in a 
ftriG&: fenle, congealable,) part con- 
tain’dinthem; ‘andwhether it were 
worth while, for’ a man in hafte, to 
examine, their particular Expanfi- 
ons, Notwithftanding which,» I 
would not difcourage any from try- 
ing, whether or no by the differing 


Dilatations of Aqueous Liquors, 


{ome ofthem of the{ame, and fome 
of them of differing kinds, we may 
be affifted to make any eftimate of 
the differing proportions they cone 
tain, of phlegm, © and of more 

U3: : {piri- 
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fpirituous or ufeful Ingredients, 
42. After what has been hitherto de- 
liveréd concerning theE xpanfion of Li- 
quors by Cold, it, may be expetted 


‘we should fay fomething of the mea- 


{ure of their Contraiion by the fame 
Quality, Butasforwater, which is 
the principal Liquor, whole, Dimen- 
fions are to be.confider'd, I have for- 
tnerly. declar'd, that I could teldona 
ornéver find its contraGiom Cin the 
WVinter fedfon when I tried it ) to be 
avall confiderable, And I fhall now 
adds that having for greater certain- 
‘ty, procur’d the Experiment to be 
made by another alfo, ina Bolthead, 
thes Account. teceived of-#, :was, 
thathé could fcarce. difcern, the wa- 
ter inthe ftem_co fall beneath its,fta- 
tion, (mark’d at the upper part of 
the pipe, ) when the water in the 
Ball.was fo far infrigidated .as |to,-be- 
gintdfreez, Though k will not-de- 
ny; that in warmer Climates; as. fia- 
lys Or Spaim, the contragtion of the 
watera little beforé | glaciation: be- 
gins, may be. fomewhat!.confider- 
able, efpecially ifthe Experiment be 
made in Summer, : orm gale.( either 
betas aes Sake eoetere 
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there or here ) the water expos’d to 
freez be put inte a veflel very, advan- 
tageoufly fhap'd, or brought outof 
{ome warm Chamber or other place, 
where the heat ofthe Air, that fur- 
rounded it, had rarifi'd it. But to 
examine the meafures of Contrati- 
Oh in the {everal’ Liquors, and with 
the nice Oblervations, that {uch a 
work, to be accurately profecuted, 
would require, would have taken up 
much more of my tme then 1 was 
willing to imploy about a work 
which I look’d nor on as important 
enough to deferve it, Andtherefore 
[ fhall here add nothing to what I 
have {aid under the ‘Title of the De= 
grees of Cold, touching she contraction 
of {pirit of Wine, and of oylof Lur- 
pentine, by the differing degrees -of 
that Quality, . And as, for the con- 
denfation of Air, the vatteft fluid we 
deal. :waith, 1 did indeed think fit.co 
-meafure bow ‘much Cold condenfes 


it... Butthe account of shat Expert- , ine 


ment will.be more opportunely-..deli- 
verdin * one ofthe following Dil- 
courtfes. fact of aon yi: 
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Peet ce.< 
Experiments touching the Ex. 


panfive Force of Freezin 
| Water. | 


1.— J Aving fhewn that there isan 

Expanfion made of water, 
and Aqueous Bodies, by Congelati- 
on, letus now examine how {trong 
this Expanfion is, and the rather be- 
caufe no body has yet, that we know 
of, made any particular trials” on 
purpole to make difcoveries in this 
matter, {6 that although’ fome 
unhappy Accidents have kept our Ex. 
periments from being-as accufate2as 
we defigned, ( ahd as, God affifting, 
we mayhereafter make them ) yer at 
leaft we fall fhew this Expanfion to 
be more’ forcible, then has hitherto 


beer commonly taker foti¢e of, and 
afift men to make a {omewhat lefs 


uncertain Eftimate of the force of it, 
ek 2s) pee a oe then 
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then they feem to-have yet endeavou. 
red to enable themfelves to make, 

2. And x. we fhall' mention fome 
Experiments, that doin general 
fhew, thatthe Expanfion of freezing 
water is confiderably ftrong. : 

We took a new Pewter- bottle, ca- 
pable to contain, as we guefs’d, a- 
bout half'a.pint of water, and having 
fill’d it top ull withthat Liquor, we 
{cru'd on the ftopple, and expofed 
it during a very frofty night, to the 
cold Air, and the next morning the 
water appeared to have burft the 
Bottle, though its matter were me- 
talline, and though purpofely for this 
trial we had chofen it quitenew, the 
crack appeared tobe in the very fubs 
{tance of the Pewter.» This Experi- 
ment'we repeated ; and ’twas one of 
thofe bottles fill’d with Ice that had 
crack’d its’ which a Nodle Virtuofo 


would needs make me ¢ who fhould 


% 
; 


i 
p 
1 


elfe have {crupled to’ amufe, with 
fuch' a Trifle, fo great a Monarch, 
and fo greata Vartuofo) bring to his 


-Majefty, to fatisfie him, by’ the wide- 
nefs of the crack, and the Protabe- 


rance of the Ice, ‘that fhewed it {elf in 
gut | ere 
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it, that the water had. been really ex- 
panded by Congelation. 

. We alfo tried, whether or no 
a much {maller Quantity of water, 
would not, if frozen, have the like 
Effe&, and accordingly, filling with _ 
about an ounce of water.a. {crud 
Pewter box ({uch as many ule to 
keep Treacle,&Salves in ). quite new, 
and of a confiderable thicknefs, we 
found, thatupon-the freezing of the 
included water, the veflel was very 
much burft. 

Afterwards filling a Quatt Bottle 
(if Lmiftakenot the capacity.) with 
acongealableliquor, and tying down 
the Cork very, hard with fizong Pack- 
thread, we found that the frott made 
the. liquor force, ont thei ftopple in 
“fpite of allthe.care we had: taken to 
keep.it:down, slitod: i 
Butafreswards sve ifo well fafined 
a Cork to themeckofaiquart bottle 
of Glafs, that.it was eafiervfor the |‘ 
congealing kiquor to break the vefiel, | 
Ahento thruft out: the: fopple; and | 
having for aigreat masy:hours exposid | 

- ghis to-an exceeding fharp: Aur, awe 
found iat length the .bortleburft, al- | 
a | | though | 
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though it were fo thick and ftrong, 
that we were invited to. meafure the 
breadth of the fides, and found that 
the thinneft; place, where it: was bro- 
ken by the Ice,, was -2 of an inch, and 
the thickeft {that is twice as much; 
we alfo by the help of rhe froft broke 
an earthen bottle of ftrong: Flanders 
metal, of . which ‘the thinneft part 
that,was broken, was equal by mea: 
fure, to the ,thinneft. part of che 
other, 

4. But the above mentjon’d Inftan- 
ces ferving only to declare ingeneral.,, 
that the Expanfionof water by Cold 
is very forcible, I thought fit to at- 
tempt the reducing of the Matter 
fomewhat nearer an Eftimate lefs re- 
mote from being determinate, and 
becaufe the water expos’d to cengela- 
tion, may be probably fuppofed ito 
be Homogeneous, *we judg’d; that 
the quantity-of it, «mayvery much wat 
ry its degree:of Forces and becaufe 
tome may {ulped, that the Figuresals 
fomay, fot, be inconfidegable sainsthis 
matter, ‘we thought! fit toomake our 
‘Trials ina Brafs veffel;! whofe sGavi- 
¢y:was Cylindrical; and owhich | £o 
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make it fironger; had an’orifice but 
atone ofits ends: and whofe thick- 
nefs was{uch, ‘that we had reafonto 
expea&, that whileft the top remain 
ed covered, but with a: reafonable 
weight, the included: water would 
find ic more eafie to lift’ up that 
weight, then: break the fides. To 
this Cylinder we fitted a’ cover of the 
fame mettal that was flat, and went 
aliccle way into the Cavity, leaning 
alfo upon the edges of the fides for 
the more clofer {topping -of the ort- 
fice; the cavity of this Cylinder was 
in length about five: inches, ‘and in 
breadth about'an inch and three quar- 
ters. This Cylinder ‘being fill’d top 
full with water, and‘the:cover being 
carefully put on, was faftned into an 
Iron frame; thatheld itere&ed, and 
allowed us to’place ‘an iron weight, 
amounting to 56, pound,or half a 
hundred of common Englifh weight, 
which circumftance I: mention (be- 
caufe the ‘common. hundred*that our 
Carriers, ¢c,ufe, exceeds five fcore 
by twelve.): But this) veffel bein 

expofed in a’ frofty night, to‘ the col 

Air, the contain'd waterdid not the 
sige next 
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hext-morning appear to be frozen, 
and the trial. was another time thac 
way repeated with no better fuccels, 
as ifeither the thicknefs or clearnefs 
of the mettal had broken the Vio- 
lence of the external Airs irigetaive 
Power, or the weight that opprefled 
the Cover had hindred that Expanfi- 
on of the water, which is wont to 
accompany its Glaciation, 
Wherefore we thought it requi- 
fite to apply to the outfide of the vel. 
fel a mixture of fale with ice or fnow, 
as that which we had obferved to in 
troduce a higher degree of Cold then 


. the Air alone, even in very froft 


nights ; and though this way it felf, 
the glaciation proceeded very flowly, 
and fometimes {carce at all, yer ar 
Jength we found, thatthe water was 
by this means brought fo far to freez, 
that on the morrow the ice had on 
one fide {welled above the top of the 
Cylinder, and by lifting the cover on 
that fide, had thrown down the ine 
cumbent weight; but in this trial 


the cover having been uniformly, or 
€very where lifted 


| Per orifice of the Cylinder, we re- 


up above theup- 


peated 
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peated the Experiment divers times; 
as we could get opportunity, fome: 
times with fuccels, and fometiimes 
without it; and of one of the ‘chief 
ofour Experiments of this fort, we 
find the following account among our 


Collections. 

5. [ The hollow brafs weight, be- 
ing about one inch and thee quarters 
in Diameter, and the brafs cover put 
on, was loaded with a weight of 56. 

ound upon the covers and expos d 
ro an exceffively {harp night, the next 
morning the cover and the weight 
were found vifibly lifted up; though 
notabove (that we could difcern ) @ 
{mall Barley-corns breadth, but the 
thickne(s'of the brafs cover ‘was not 
here eftimated, whichwas much lefs 
then half ‘an inch, which according 
ro'former obfervations,one might ex- 
foe to fee theice afcend, But that 
which we took particular notice Of, 
was, ‘that the ‘incloled Cylinder of | 
ice, being’by a'gentle thaw of the'fu- | 

erficial' parts'taken out, appear d'fo 

fall of bubbles, as to be'thereby made 

opacous: Alfowhen im the morning } { 
che Cylinder ‘was brought ‘into my | 
Chamber, | 

















































(303) 
Chamber, before the fire was made, 
the 56, pound weight being newly tas 
ken off, ata little hole, that feemed 
to be between the’ edge of the Brafs 
and Ice, thére came out a great ma- 
ny drops of water, dilated into nu- 
merous bubbles, and reduced into 
kind of froth, as if upon the removal 
of the opprefling weight the’ bubbles 
of the water had got liberty to ex- 
pand themfelves, but this lafted but 
a very little, ] 

6, Atter this, the difficulty we 
haveoften met with in ‘the placing of 
great weights conveniently ‘upon the 
cover of a Cylinder, and the Expe- 
cation we had to find the Quantity 
of the water, we made ule of, ca- 
pable upon its ‘Congelation, to lift 
up'a muchgreater weight, invited ys 
tomake trial ofits Expanfive force, 
by fomewhat a‘differitig way, which 
was,to fitla wooden ‘plus tothe Cavi- 
ty of the'Cylinder “Cafter we had {uf 
fered it to foak a convenient time in 
water, ‘that, fwelline #as tuch as it 
Wold before, ‘it might be'imade ‘to 
iwellno mote ‘by ‘the water, “which 


would lye contiouots'to it in the vél- 


fel.) 
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fel) andthen- to drive it forcibly 183 
till by confiderable weights append- 
ed to the extant part-of the plug; 
when the Cylinder was inverted, we 
could not draw itout; the fuccefs of 
one of thefe Trials is thus fet down in 
our Collections, 

7. { A Plug was driven into the 
Cavity ofa Brafs Cylinder, firft fils 
led with water, the Plug being alfo 
well {oaked, then the Cylinder be- 
ing inverted, the Plug cook up halfa 
hundredanda quarter of a hundred 
weight, and would poffibly have ta 
ken up much more, and being expo- 
fed toa very fharp night, the freezing 
water thruft out the plug about a bar- 
ley-corns breadth, quite round above 
the upper edge of the Cylinder, and 
it freezing all that day and the next 
night, it was again expofed, the plug 
not being yet taken out, and then the 
plug was beaten out a little more, 
namely (in all) near a quarter of an 
ch, | 

8. ‘Thus wefee, thatthe expanfive 
endeavour ofthe water forced a re- 
fiftence, at leaft equal to that which 
wouldhave been made by a mee 
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of 74. pound, and probably, as the 
note mtimates, would) have appear’d 
able to do more, if we had- had con- 
venient weights and » Inftruments, 
wherewith to have meafurd the 
ftrength of the waters endeavour out- 
wards, which fome fubfequent Trials, 
madé us think very confiderable, 
though not finding their Events fet 
down in otir notes, we think it fit at 
prefent to leave them unmentioned, 
But one thing there isin thefe tri- 
als, that i think not unworthya Phi 
lofophers notice, and his confidering, 
namely, that’ this endeavour of the 
water to expand it felf,. is thus vigos 
rous, though the uttermoft term to 
which it would expand it felf, incafe 
it were not at all refifted,; would be 
but toabout a ninth, or at moft an 
eight partof the {pace it poffeft be- 


fore it began to freez,; whereas Ait * vew 


may by Heat'¢ which * yet we have 2*?. Ply- 
- ! - fieo-mech, 
elfewhere fhewn, will not reduce it to Exper,6, 


any thing near its utmoft expanfion ) 
be brought to poffefs ( though not to 


filyaccording to the diligent} Azerfen- T See the 
nus’s obfervations feventy times, the piace, 


Dimenfions ithad before Rarefa@i- 
+ Gee on, 
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,on,and coriequently the Air expand- 
ed by Heat, | does by its endeavours, 
-tend to acquire above 60, times the 
{pace thatthe water doés,, when ex- 
panded by fo. higha degree, of Cold, 
as is capable to-turn it. all into Ice ; 
motto mention that the expanfion to 
‘which the Air tends’ upon the Ac- 
© rhe Apt of its.own {pring, is, (-as we 
pendix to AHew in another * place )many times 
the Phyfi- greater then that to which Aerfennus 
co-mec’* could bring it upon the bare Account 
periments. of Hear, . 

9, There remains yet. one way, 
whereby we hop'd,. though not to 
meafure the Expantfive force of freez- 
ing water, yet to manifeft it to be 
prodigioufly; great, or in cafe we 
fail’d of thisaim, .to produce at leat 
fome other Phenomena relating to 
Cold, that would not be inconfider- 
able. And though our endeavours 
fucceeded nor, yet becaufe a happier 
Opportunity may bring them to be one 
way or other fuccesful, we fhall an- 
nex, That wecausd tobe made, an 
Iron Ball of between two and three 
inches in Diameter, which Ball was 
folid, fave that in the -midft there 

was 












































_ £307) 
was a {mall Cavity left to place a 
little water in, together witha fe- 
male {crew, ‘as they call it; reaching 
from the outward furface of chat in- 
ternal cavity 3’ and to this.was appli- 
eda’ ftrong Iron {crew, {o fitted to 
the internal cavity of the orhericrew, 
asto fill it with’as much exactnels as 
could be obtained. And this {crew 
was made to:go-fo hard, that it re- 
quir'd to be fcrew'd in by the help of 
a Vice, that it might not be forced 
out, without breaking the Iron it 
felf;. ‘ Our’defign in imploying this 
Inftrument was, that having well 
fill’d che internal caviry with water, 
and fore’d in the {crew-as far as it 
could be made to goy the Inftrument 
thus charg’d with water, might be 
expos'd to the higheft degree of Cold 
we could produce, » For having thus 
ordered the matter, we thought we 
might expect, either. that the water 
how much ‘foever we heightned and 
Jengthned the Cold, would not freez 
at all, being hindred from the Ex- 


"-panfion belonging to Ice in compari- 


{on of water ; or, if itdid freez, that 
one of thefe two things would haps 
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pen, either that the expanfive forceof 
that little water, would by forcing 
{uch an Iron Inftrument, manifeftats 
firength to be {tupendious; -or by nor 
breaking it, prefent us with ice with- 
out Bubbles, or atleaftinot rarer.ahd 
lighter, then the water it. was made 
of; but for wantof a {ufficient Cold 
our defigns’ fucceeded’ not, fo as to 
fatisfie us, though’ weomore then 
Once attempted it,..For the great 
thicknefs of the Iron being confider'd, 
we were not {ure that the waters not 
freezing, might. not proceed rather 
from the thicknefs and compadtnefs 
of the metal, then from its refiftence 
to the: expanfion of ;watero! And 
therefore we mutt dufpend the infe- 
retices, this Experiment, may)afford 
us, till we have‘opportunity to make 
trial ofit, with a Cold not only ve- 
ry intenfe,’ but. durable enough, ‘the 
want of’ which Jaft .circumftance 
keeps us from daring to buildvany 
thing on our Experiment, : 
10. And here we may take notice, 
that itmay be an inquiry, more wor: 
thy a Philofopher, then eafie for 
him, whence this prodigious force, 
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we have obferv’d'in water, expanded 
by glaciation, {hould proceed, For 
if Cold be bur, as the Cartefians 
would. have, a privation of Heat, 
though by the recefs of that Ethereal 
fubftance, which agitated the little 
Eel-like particles of the water, and 
thercby made them compofe a fluid 
body, it may eafily enough be con- 
ceiv’'d, that they fhould remain ri- 
gid in the Poftures wherein the Ethe- 
real fubftance quitted them, and 
thereby compofe an unfiuid Body like 
Ice: yet how thefe little Eels 
fhould by that recefs ‘acquire as 
{trong an endeavour outwards, as if 
they were fo many little {prings, and 
expand themfelves too with fo ftus 
pendious a force, is that which does 
not fo readily appear, Andon the 
other fide in the Epicurean way of ex- 
plicating Cold, though the Pheno- 
menon {eemsfomewhat le{s difficult ; 
yet it isnot atall eafie tobe falv’d: 
For though, granting the Ingrefs of 
{warms of Cold Corpuicles, the Bo- 
dy of water may be {fupposd to be 
thereby much{well'd and expanded, 
yet befides that thefe Corpuicles 
X'3 {teal- 
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ftealing infenfibly into the Liquors 
they infinuate themfelves into, with- 
out any fhew’of boifteroufnels or vio- 
lence, ‘tis not fo eafie to conceive 
how they fhould dilplay fo ftrangea 
force againft the fides of thofe firong 
veffels that they break, ‘when they 
may as freely permeat or enter them: 
befidesthis, [fay, we obferve that in 
Oyl, which requires a far greater des 
gree of Cold to be congeal'd to a 
good degree of hardne(s, the {warms 
of frigorifick Atoms that invade 1t; 
arefofar from making it take up 
more room then before, that they re- 
duce it into lefs, as may appear by 
chofe former Experiments which mas 
nifefted, that Cold does not expand, 
either oyl or uncongealable Liquors, 
but condentfe them. - $F ave 
11, After what I have thus largely 
delivered, concerning the expanfive 
endeavour of freezing water, I hope 
I may be allow to leave to others 
(if they fhall think it’worth the la- 
bour ) the profecution of the like Rx- 
periments upon Wine, Milk, Urine, 
and other Liquors abounding with 
Aqueous parts, concerning which 
hes) | Z we 
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we fhall only in general remind thofe 
that may have forgotten .it, That by 
fome of our Experiments it appears, 
that {uch Aqueous Liquors are cxpans 
ded by congelation, and, that their 
endeavour outwards is confiderably 
forcible, feems more , then likely 
from what we formerly noted our of 
the Dutch Voyage to Nova Zembla, 
where “tis related, that by the ex- 
ereme Cold, both fome of their other 
Barrels, and {ome of thofe that were 
hooped with Iron, were, as they 
{peak, frozen 12 pieces, that is, ac- 
cording to our Conjecture, burft to- 
gether, with the Hoops, whether of 
Wood or Iton, by the expanfive force 
— of the imprifon’d Liquors brought 
' to freez. 

12, To which I fhall add, that 
when I asked an Ingenious perfon, 
whether in Rafsza, where he livda 

ood while, Beer and Wine did nor, 
when brought to congelation, break 
the veflels they were frozen in; .He 
An{wered, That he had not obferved 
wooden veffels to have» been broken by 
them, ( perhaps becau(e of their yields 
ing ) bat glafs and (tone Bottles often. 
x 4 . Title 
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geesengansnss nananssss 
Title XII. 


Experiments touching a New 
may of efttmating the Expan- 
five force of Congelatzon, 


and of bighly compreffing 
Air without Engines. 


I, Here is yet another way, that 
| I bethought my felf of, at 
once to meafure the force wherewith 
freezing water expands it felf, and to 
reduce the Air to a greater degree of 
condenfation; then I have as yet 
found it brought to by any unquefti- 
onable way of comprefling it: But 
whereas by this method to determine 
exaGly the Expanfive force of the 
water, it were requifite not only to 
know the quantity of the water, and 
that of the Air expofed to the Cold, 
byt to make the Experiment in veffels 
conveniently fhap'd to meafure the 
es een 








































(313) 
Dilatation of the one, and the com- 
preffion of the other; our Experi- 
ments being made ina place where 
we were not provided of {uch glaffes, 
we were not able to make our trials 
fo inftructive and fatista@ory, as elfe 
we might have done; neverthele{s 
we fhail not feruple to fubjoyn thofe 
of them, that we find noted. down 
among our Colleétions, allowing 
our felves to hope,that will not be une 
acceptable or appear impertinent,not 
only upon the account of their novel- 
ty, but for two other reafons, 

2, The firft, becaufe though they 
donotaccurately define the Expan- 
five force offreezing water, yer they 
manifeft, that it is wondertully great, 
better perhaps then any Experiment 
that has been hitherto pra@ifed (not 
to fay, thought of ) as may appear by 
comparing what we have delivered 
in another Treatife, of the great 
force requifite to comprefs Air con- 
fiderably, with the great compreffi- 
on of Air that has already been this 
way effected, 

3. The fecond, becanfe this new 
way affords us one of condenfing as 

ir 
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Air much farther then hitherto it has; 
by any method I have heard of, been 
unqueftionably reduced, I fay, wn 
queftiovably, becaule though the di- 
ligent Merfenaus, and others,feem to 
have conceived himfelf, to- have re- 
duced icin the wind-Gun into a very 
narrow room, yet befides that, by 
our Expedient, we have comprefled 
it beyond what thefe Ingenious 4Zen 
pretend to: Befides this, I fay, I 
have long much queftioned, whether 
the way of comprefling Air-in a 
wind-Gun, which both they and we 
have imploy’d, may fafely be relied 
on; for the oyl or fome other ana- 
logous thing, that is wont this way to 
beimploy’d, and the overlooking of 
feveral circumftances, that are more 
neceffary to be taken into diligent 
confideration, then wont to be fo, 
‘may eafily enough occafionno {mall 
miftake in affigning fo greata degree 
to the compreffion of the Airs but 
our Exceptions againft this way of 
meafuring it, may be more oppor- 
cunely difcours’d of in another place, 
Andtherefore we will now proceed 
to take notice, that of the two known 

La ag ie ways 
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ways of compreffiig Air, the clear- 
eft and moft fatistaétory, feems tobe 
that which is performed in the wind 
Fountain, as tis commonly called, 
where yet I have feldom, if ever, 
feen the Air, ( that I remember )by 
all the violence men could ufe to fy- 
ringe inwater,crowdedinto fo little as 
the third part of the capacity of the 
veffel, Andan ingenious Artificer, 
that makes {tore of thefe Fountains, 
being confulted by me, about the fur- 
ther comprefling of Air in them, he 
deterrdme from venturing to try it, 
by affirming to me, that both he and 
another skilful Perfon of my Ac- 
quaintance, had like to have been 
{poiled by {uch attempts; for endea- 
vouring to urge the Air beyond a mo- 
derate degree of compreffion, it not 
only burft fome Fountains made of 
Glafs, but when the Attempt was 
made in a large, but thick veffel, 
made of ftrong and compa& Flan- 
ders Earth(the {ame with chat of Jugs 
and ftone Bortles ) the»veffel: was by 
the over-bent {pring ofthe Air burtft 
with a horrid noife, and the pieces 
shrown off with that violence, cee 
ine : 
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if they had hit him, or his Friend 
that affifted him in the Experiment; 
they mighthave maimed him, if not 
killed him out right, fo that the 
sreateft unqueftionable Compreffion 
ofthe Air feems to have been that, 
recorded in the Fitch Chapter of ‘our 
Defence again the learned Lzzas, 
where neverthelefs, we could reduce 
the Air by the weight of a Cylinder 
of Atercury Of about 100. inches, 
(which confequently might near 
countervale a Cylinder of fix {core 
foot of water) but into a little lefs 
then a fourth part ofits uflual extent 5 
but how much further the Air may 
be comprefled by our new purpofed 
way, it is now time to fhew by the 
enfuing notes, of which we have tiot 
omitted a that we could find, both 
that fomeicruples, which might elfe 
arife about the way we imployed, 
may be prevented, orf fatisfied, and 
that the way, we imployed in’ praéi- 
fing this method, might by fome vas 
riety of Examples be the better un- 

derftood. 3 
4. | We took a large glals-Ege, 
with a Cylindrical ftem about the 
7 | bignefs 
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bignels of my middle finger, and 
pouring in water, cill ic reach’d 
about a fingers breadth. higher then 
the bottom of the item, we {et itto 
freez in {now and fale, for fome 
hours, withthe ftop of. the ftem 
( which/was, drawn. out. into a very 
flender pipe almoft at. right angles 
with the {tem ) open, and there left 
it for fome,hours,. and the water was 
rifen betwixt fixand ahalf, and {even 
inches, _ This we did in order to-ano- 
ther Experiment, but then eafily and 
nimbly fealing up the flender pipe 
above mentioned, that the Air in the 
fiem might not be heated, we leit 
continue inthe {now,.fometimes ad 
ding frefh for about, 24, hours toobs 
ferve,to:what degree the water, by 
expanding at felf,, would, compreis 
the imprifon'd Air, -The length of 
the Cylinder of Air to. be condens'd 
at the time of the fealing, was (ac- 
counting by, Eftimation-for the. flen- 
der pipe newly taken. fotice of )-.al- 


“Mott g inches, This fpace we ob- 


ferved the afcending water as the ‘ice 


ancreas‘d) below, to. invade by. des 
grees: ( for we watch’d it, and mea- 


fur'd 















































ae . Sey Fn tae . = ms ~— ~ a. ae ¢ ‘a 
xe ———— - - . an 2 Gu a *. ant tL Pp me. x rae 
ae fe een a a nas ne 
rs a 
oN Se 


nem engpreeenn ner ~—enaemen 
y te See 4 hs gh’ f mtan 


Serene Gane mnenenanse ener tianen ttc maatendS inne 


(318) 
(urd it from time to time ) fo mitch; 
till at length the water reachd to 3. 
inches and zalmoft, above the {tati- 
on ( which’ we had carefully markd 
with a Diamond ) in which we found 
it, when the glafs was feal'd up, 
leavirig but about an inch of Air at the 
top, fo that of the whole {pace be- 
fore poffefs'd by the Air, the water 
had intruded into near nine’ parts of 
ten; then being partly apprehenfive 
the glafs would hold no longer, but 
have its upper part blown off, as it 
happened tots a little before with 
another veffel, and partly’ being defi- 
rous totry that which follows, we 
Jei{urely inverted the glafs, that the 
Air might get'up to the ice, for all 
the water inthe ftem had been pure 
pofely kept “unfrozen, and having 
provided a Jar to receive the water 
that fhould be'thrown out, we broke 


che flender pipe which we had feal'd 


up, and immediately as we expected, 
the compreffed’ Air with violence 
and noile, -blew out of the {tem into, 
the Jar about ten inches of water, 
which was fomewhat more ( between 
halfan inch andawholeinch, by iio } ii 

on 
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fonof the Jmpetus of the {elf eXpand- 
ing Air ) then the {pace poffefs’d by 
the Air, before it began to be com- 
prefsd. And befides this, fuch a 
firange multitude of Bubbles, that 
were formerly reprefs'd, did now get 
liberty to ‘afcend from the lower 
parts of the glafsto the top of the re- 
maining water, that it fomewhat 
emulated that which happens to bot- 
led Beer; upon the taking out ofthe 
Cork, 4.B,-when the Air was com- 
prefled beyond feven inches, we ob- 
ferv ddivers times, that the infide of 
the glafs poffefs’d by the Air, -and 
neareft to the water, was round as 
bout, toa pretty height, full of very 

little drops like a {mall dew, but 

when we came to break the plafs, 

we took noe {uch notice, whether the 

rifing water had lick’d them up, or 

their concourfe made them run down 

into it, or for fome other reafon, we 
determine not, ] 

eA nother. 


5+ [ We took a fingle vial filled “thas 
with water, about half an inch above 


the lower part of the neck, and lea- 
ving about two inches of Air inthe 
| remains 
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remaining part of the neck, which 
was drawn out into a flender pipe; 
like that of the giafs laft mentioned, 
we feal’d it up, the Air being firft 
well cool’d; and expofing it to freez, 
we oblerv’da while after, that it had 
by guefs condens'd the Air into leffer 
room. Awhileafter, being in ano- 
ther Chamber, we heard a confide- 
rable noife, and imagining what it 
was, we went directly to the glafs, 
whofe upper part confifting of about 
an inch ofthe neck, befides the flen- 
der pipe, we found had been blown 
off fromthe table upon the ground, 
the body and part of the neck remain- 
ing in the {now ; butthis glafs was of 
4 mettal that ufes to be more brittle 

then white glafs. ] 

Another 

6. { A round white glafs, almoft 
fill’d with water, was feal'd up with 
care to avoid heating the included 
Air, which amounted to a Cylinder 
of about two inches and 735 after a 
while the water {well’d and compref- 
{ed the Air almoft two: inches, that 
isfulltwo thirds: and then (as we 
conjeQur'd, becaufe the {now reach- 
ing 
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ing too high, froze it inthe neck } we 

found the glafs crack’d in many pla- 

cesof the Ball, and the top thrown 

off at fome little diftance from it, ] 
Another, . 

7. [| Alarge fingle vial feal'd, in 
whole neck the Air was not condens’d 
to half its former room, juft as we 
were going to break it under water, 
to obferve the fally of the comprefs’d 
Air, fuddenly blew off with a good 
noife, and threw from the table als 
moft the whole neck of the Vial in 
one intire piece, which is near four 
inches long, and at the Ba/is above an 
inch broad, ] 

3. | Aglafsabout the bignefs ofa 
Turkey Ege, and of an oval form, 
witha Neck almoft Cylindrical, but 
fomewhat wider at the lower then 
the upper part, was fill'd with wa- 
ter, till chere was left inthe neck four 
inches and a half, whereof the laf 
quarter of an inch, .and a little more, 
was much narrower thenthe reft, bez 
ing drawn into aconical fhape, that 
ic might be eafily feal’d at the Apex ; 
_ along this Cylinder, from the furface 
ofthe water, tothe top of the glafs, 

| Y was 
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was pafted a lift of Paper, divided 
into inches and quarters, and then the 
glafs being carefully and expeditious- 
ly feal'dup by the flame of a candle, 
we obferv’'d, that by holding the 
glafsa while in a warm hand, anda 
room where there was a good fire, 
the water was {well'd up near. a quar- 
ter of aninch, but placing the glats 
among{t folid pieces of ice mixt with 
fale, the water quickly began to fub- 
fide upon the Infrigidation, and a 
while after beginning to freez,. it be- 
gan to {well, and by degrees com- 
prefs dthe Air, tillit had crowded tt 
into lefs then a 17. part, by what 
feem’d indifputable, for by eftie 
mate, itfeem’dtofometo be crow- 
ded into lefs thena 20, part, if nota 
much leffer part of the room it for- 
merly poffefs'd, which difference of 
Eftimates, notwithftanding the divi- 
ded ‘Paper, proceeded from the 
change of the figure of the upper end 
of the glafs, from the Cylindrical, 
and to {hew that there was no leak at 
the place where the glafs was feald 5 
befides, that by prying diligently, 
we could difcern none; befides this, 
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I fay, whenthe preffure of the thys 
crowded Air grew too ftrong for the 
refiftence of the glafs, ic burit witha 
noife, that made us come to it from 
feveral places of the houfe ; the veffel 
broke not in the Cylindrical part (as 
I may fo {peak ) but in the oval, the 
whole pipe with the feal’d end re- 
maining entire, the ice appear’d full 
enough of Bubbles, which made it 
white and opacous, andthe water 
thae had afcended into the neck, upon 
the breaking, was all driven out of 
it. 

ee far our Colle@ions, but be- 
caufe we had in another gla{fs, where 
the operation was fooner difpatch’d, 
an opportunity of watching & obfer- 
ving fomewhat more exactly, we 
will add, 

g. That the laft, and poffibly the 
beft Experiment we had of compref- 
fing Air by freezing, was made ina 
fhort and ftrong glafs-Ege, whofe 
ball was very great in proportion to 
the ftem, that the expanding of the 
water might have the more forcible 
operation; This veflel being exaGly 
feal’d,. and having a divided lift of 
Y 2 paper 
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paper pafted along the ftem, was fet 
to freez with {now (or ice ) and fale, 
andthe containd water did quickly 
begin to crowd the Air into a lefler 
room, and for a good while alcend- 
ed very faft, till at length it having 
thruft the Airinto fo {mall a part of 
the Cavity of the pipe, that we vehe- 
mently {ufpected there might be fome 
unheeded ilaw or crack of the glafs, 
at which the Air had ftollen out, we 
drew near the vefiel, and attentively 
prying albabout ir, to try if we could 
difcover any ground of our {ufpition, 
we found (as far as the divided lift, 
and other circumf{tances could inform 
us) thatthe Air (fuppofing none of 
it to have got away ) was reducd by 
our Hftimate into the 19, part ofthe 
{pace it poffelsd before. And this 
our curiofity prov'd not unfeafonable, 
for whileft we were narrowly furvey< 
ing the gla{s, tofpy out.fome flaw in 


‘it, we were quickly fatisfied there 


had been none, by a huge crack made 
upon the Eruption of: the included 
Air, whole {pring being by fo great 
a compreflion made too firong for 
the glafsto refift, it did witha great 


>» noifle 








noife break the ball of:the glafs into 
many pieces, throwing the unfrozen 
part of the water upon me, and alfo 
throwing off the itemof the Egg, 
whichyet I had the good fortune to 
recover intire, and which ‘I yet keep 
by meas a rarity. 

10, Thus far we then proceeded in 
comprefiing the Air, which being 
done in veffels Hermetically feal'd, 
where no Air can get in or out, feems 
tome a more unexceptionable way, 
then thofe that have hitherto been 
thought of.” But further, we could 
not then profecute ic for want both of 
convenient glafles, and: of ice: or 
{fnow, of whichif we were provided, 
and particularly of ftrong glafles, we 
fhould little doubt of reducing the 
Airto a yet more confiderable de- 
gree of compreffion. 

11, Wemay addon this occafion, 
that we look’d upon the fame way as 
fomewhat lefs unpromifing then 
others, that have been hitherto usd 
totry the compreffion of water ; for 
though hitherto neither the Experi- 
ments of Ingenious Men, nor thofe 
made by our felves have fully fatisii’d 
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us, that water admits any more com- 
preffion, thenit may {uffer upon the 
account of the little parcels of Air, 
that is wontto be difperfed among 
it, yet the unfuccesfulnefs may per- 
haps ( for I propofe it bur asa mere 
conjecture ) be imputed to the po- 
roufne{s of the veflels, wherein by 
the ways already pradtisd, the Ex- 
pertment muft be made, whereas in 
thisnew way of ours; not only the 
force wherewith the compre({s’d Air 
preffes upon the water, grows’ at 
lengthto be exceeding great, and is 
appli’d not with a fudden Jmpetus, as 
when a Peweer veffel is knock’d with 
a Hammer, but by flow and’regular 
degrees of increafe, but the water is 
kept ina veffel impervious to its {ub- 
tileft parts, fo that it may indeed 
crack the glafs, but cannot get out at 
the pores, as water comprefs'd is 
wont to do.at thofe of metalline vef- 
fels, The profecution of this Expe- 
riment to bring it to ‘any thing of Acs 
curateneis , we omitted, partly 
through forgetfulnefs and Avocati- 
ons, andfometimes for want of con- 
Veniency totryit. Butby the fit of 
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the lately mention’d Experiments, 
about the condenfation of Air, i¢ 
feems by the. {trong multitude of 
Bubbles, which upon the breaking of 
the glafs appear'd in the’ water that 
had been comprefs’d betwixt the Air 
and the Ice, that thofe two Bodies 
had. very violently. comprefsd it: 
and this we are.’the more apt to be- 
lieve, becaufe that another time, 
when we had feal’d up fome Air, and 
water ina glafs-Egg, and. permitted 
the water to {well by the operation 
ofthe Cold, but till it had reducd 
the Air, included with ir, to about 
three quarters of the {pace 1 pofleft 
before, even then (I fay.) to try 
whether the fubjacent water were not 
alfo comprefs'd by the Air it ured, 
we broke off the feal’d Apex of the 
glafs, and perceiv'd, as we expected, 
the water toafcend, and that to, the 
height of a quarter of an inch, as we 
found by meafure, But fuch trials 
having not been, aswe jult now ac- 
knowledg’d, duly profecuted, we 
fall at prefent content our. felves to 
have nam d this way of attempting the 
compreffion of water, without grounds 
ing any Inferences upon it. 
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Title XU, 


Experiments and Obferwations 
touching the {phere of AGi- 
wity of Cold, 


38 He {phere of A@ivity of 

é Cold, or to fpeak plainer, 
the {pace, to whofe extremities every 
way the action of a Cold body is able 
fo reach, isa thing very well worth 
the enquiring after, but more diffi- 
culeto find, then at firft one would 
imagine; For to beable to affign the 
determinate limits, within which, and 
not beyond them, a cold Body can 
operate, feveral things are to be ta- 
Ken into confideration ; as firft, what 


the degree of Cold is, that belongs 


to the affigned Body: For it feems 


rational to conceive, that if a cold 


Body as fuch, have a diffufive vertue, 
thofe that have greater degrees of 
licked t OTE at ve Cold, 
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Cold, asIce-and Snow, ‘will be able 
to diffufe it toa greater diftance, as 
we feethat a coal of Fire will caf a 
fenfible. heat much further then.a 
piece of wood, that is heated without 
being kindled, Secondly, the 4zeds- 
um through which the Diffufion. is 
made; may help to enlarge the 
Bounds, or ftraiten the Limits of ir, 
as that medium is more or lefs difpos’d 
to receive or to tran{mit the AGion of 
the cold Agent, Thirdly, Not only 
the Confiftence, and: Texture of the 
Medium, but its Motion, or Reft 
may beconfidered in this cafe. For 
in frofty and {nowy weather, men 
obferve the winds that come from 
frozen lands, to blow more cold, then 
winds from the fame Quarter would 
do, in cafe there were, no Ice nor 
Snow in their. Paffage,...Fourthly, 
There may be made very differing 
Eftimates of the Diffufion of Cold, 
according to. the Inftrument that is 
imploy dtoreceive, and acquaint us 
with the Action of Cold. For. a li- 
quor or other Body may»not. appear 
cold tohim, that examines it with a 
Weather-glafs, whileft he thall feel 
it 
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it cold with his hand; and,as we elfe- 
where alfo note, to that fenfory it 
felf, as “tis varioufly difpos'd, the 
{ame object will feem more-or lefs 
cold; fo much may the Predifpofiti- 
on of the Organ impofe upon the un- 
skilful or unwary. © Fifthly, The ve- 
ry bulk of a cold Body may very 
muchinlarge or leffen-its {phere of 
Adtivity, as we may have occafion 
tofhewerelong. And befides there 
may be divérs other things, that may 
render it very difficult to afcertain any 
thing inthis matter, And therefore 
I fhall referve them for other oppor- 
tunities, and obferve now in general, 
that in fuch {mall parcels of Ice it 
felf, as in our Experiments we are 
wont to deal with, we have found 
the {phere of Activity of Cold ex- 
ceeding narrow, not only in com: 
parifon of that of heat in fire, but in 
comparifon of the Atmofphere, if I 
may fo call it, of many odorous Bo- 
dics, as Musk, Civet, Spices, Rofes, 
Wormwood, Affadulcss, Affafetida, 
Caftoreum, Camphire, and the like; 
hay, and even in comparifon of the 
{phere of Activity of the more vigo- 
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rous Loadftones, infomuch that we 
have doubted, whether the fenf{e 
could difcern a cold Body, otherwife 
then by immediate Conta& 2 

2. And to examine this, having 
taken a piece of Ice, we did not find 
upon trials, that I partly made my 
felf, and partly caus’d in my prefence 
to be made by others, that if a mans 
Eyes were clofe fhut, he could cer- 
tainly difcern the Approach of a mo- 
derately fiz'd piece of Ice, though 
held never fo near his fingers ends, 
Nay, which is more confiderable, 
having had the curiofity to make ‘the 
Trial,’ with one of thofe very fenfible 
‘Thermofcopes Lhave formerly men+ 


tion'd ( wherein a pendulous drop: of 


liquor plays up and down in a len- 
der pipe) I found, that by holding it 
very near to little Maffes of {now 
( fomewhat compacted too ) the mo- 
vable drop, didnot betray any ma- 
pifeft operation of fo cold a neigh- 
bouring Body ; but ifthe glafs were 
made to touch the {now, the effea& 
would then be notable, by the hafty 
defcent of the pendulous drop, or its 
motion towards the obtufe part of the 
Inftru- 
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Infirument, in cafe that were not 
perpendicularly, but laterally ap- 
plidtothe {nowy Lumps, But this 
languidnefs of operation, may per- 
haps proceed in great part from the 
fmallnefs of the Pieces of Ice that 
were imployd: For hearing of a 
Merchant, that had made divers Ob- 
fervations about Cold in Greenland, 
I defir'd, by the mediation of a very 
learned Friend, to be inform’d, whe- 
ther or no in the night they could pers 
ceive thofe vaft heaps, or rather 
mountains of ice, that are wont to 
float up and down in that Sea, by 
any new and manifeft acceffion of 
Cold, and was inform’d by way of 
An{wer to that Queftion, that being 
at Sea, they could know the ap- 
proach of Ice, as well by the increafe 
of Cold, as by the glaring light 
which the Air feem’d to receive from 
the neighbouring Ice, 

3. Butthat which makes me fuf- 
pe&, that there may in this account 
be fome miftake, is, that I have not 
yet met with any like obfervation in 
any of the voyages into gelid Gli- 
mates, that I have had occafion to 

: perufe, 
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perufe, though in fome of them the 
Navigators frequently mention their 
having met with vaft rands ( as fome 
call them )and Iflands of mountrain- 
Ousiceinthe night, And ‘tis, as J 
remember, the complaint of one or 
two, ifnot more. of them, that the 
Ship lay-clofe by fuch vaft pieces of 
ice, without their being aware of ir, 
by reafon of the fogs. By which it 
{eems that there was no fenfible Cold 
diffufed to any confiderable, diftance, 
whereby they might be advertifed of 
the unwelcome neighbourhood even 
of fo much ice: But poffibly the ap- 
proach of far fmaller ‘maffes of ice, 
would have been fenfible to them in 
fuch a Climate as ours, where the 
organs would not have been indifpo- 
fedto feel, by a long, accuftomance, 
ofany thing near fo intenfe a degree 
of Cold, as that which then reigned 
in thofe Northern Seas. 

4. Whileft we were confidering 
the Difference, betwixt the operati- 
onsof even the Coldeft Bodies at the 
very neareft Diftance, and upon im- 
mediate Conta&, we thought it an 
Experiment not altogether unworthy 
co 
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to be trid, whether, though ice and 
{now alone, that is, unaffifted by 


falts, would notin fome of our for- |) 


merly mention'd Experiments freez 


water, through the thicknefs even of | 
athinelafs, they may not yet doit | 


when the water is immediately conti- 
guous to them, © And I remember, 
that we took a conveniently fhap’d 
Glafs, and having frozen the containe 
ed water for fome hours, from the 
bottom upwards, till the ice was 
grown to be of a confiderable thick- 
nefs, wemark'd, what part of the 
slafs was pofiels’d by the unfrozen 
water, andthen removing the veffel 
toa little Diftance from the fnow, 
and fale, itftood in before, we let it 
reft there, to try whether the ice 
would freez any part of the centigu- 
ous and incumbent water; but fome 
intervening accidents hindred us from 
being able to derive any great fatisfa- 
&ion one way or other from our tric 
al, 

5. Wherefore we fhall add by way 
of Compenfation, that the diligent 
Oleavius relates, that at Z{paban, the 
Capital City of Perfia, though it be 
| feated 
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feated in a very hot Climate, and 
though it feldom freez there above a 
finger thick, and the ice melt pre- 
fently at Sun-rifing,yet the Inhabitants 
have Confervatories, . which they 
furnifh with folid pieces of ice ofa 
good thicknefs, only by. pouring at 
night great {tore of water at conveni- 
ent intervals-oftime, upona fhelving 
floor of Free-ftone or Marble, where- 
on, as the water runs over it, the 
moft difpos'd of its parts, are in their 
paflage arrefted, and frozen by the 
contiguous ice, which by this means 
({aysmy learned Author) may be 
brought in two or three fucceffive 
nights, to.a very confiderable thick- 
nefs. 

6. We feveral times gave order 
to have this Experiment tried in ézg- 
land, but partly through the negli- 
gence of thofe we imploy’d, and 
partly upon: the {core of intervening 
circumftances, our expe&tation was 
but ill anfwered. And in this cafe 
i mention intervening circumflances, 
becaufe having caus’d a fervant to 
pump inthe night, upon a not very 
thin plate of ice, that was laid fhel- 
ving, 
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ving upona Board, and dnother flat 

iece of Ice being about the fametime 
laid under a place, where water deri- 
ved from a neighbouring {pring, is 
wont continually to drop, he brought 
me’word, that not only in this laft 
nam’d place, the ice melted away, 


but that under'the pump, inftead of | 


increafing in thicknefs by the waters 
running over: it, it was thereby ra- 
ther diffolvd. At which fomewhat 
wondring, I went in the morning my 
{elf to the pump, and caufinga good 
flake of ice tobe in a convenient po- 
fture plac’dunder it, I obferved the 
water as it came out of the pump, 
and was falling on the ice, to {moak; 
as if the depth ofthe Well had made 
the water, though very Cold to the 
touch, fomewhat warm. in compari- 
fon ofthe ice, and thereby fitter to 
refolve then to increafe’ it; ¢ which 


‘inconvenience may be prevented by 


fuffering the water of deep Springs 
and Wells, to ftand to’cool in the 
Air, before it be put to the Ice, ) and 
this, though: the neighbouring Air 
were, as 1 found by manifeft proofs; 
focold, that I was not tempted to 

i impute 
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impute the unfuccesfulnefs of the Ex- 
periment, rather to its want of a fuf- 
ficient coldnefs; then the water’s : 
So that till F’have an opportunity of 
making a further Trial, 1 cannot fay 
more to the Perfian way of augment- 
ingice. Bue to proceed, our having 
met with but an unfatisfaGtory Acs’ 
count of this Experiment, which we 
were the more troubled ats becaufe 
this {eem’d a’ promifing ‘way of trys 
ing that, which otherwife is not fo 
eafily reduc'd to Experiment; for 
the Temperature of the Air,’ muft be 
ferioufly confider’d in affigning the 
Caufe of divers trials, that may be 
made for the -refolving of the fame 
Queftion; For to omit other Ex- 
amples, here in- England we find, that 
water poured on-{now, is’ wont to 
haften the Diffolution of it, and not 
to be congeal’d by it; whereas ha 
ving inquird ofan Ingenious: Perfon, 
that livd a good while among the 
Rafsians, he wnform*d me, that it was 
their ufual way to turn water and 
{now into ice, by pouring a conveni- 
ent Proportion of that liquor into 2 
great quantity of fnow, aud prone 
allo 
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allo inquir'd, whether ice had not 
the like operation, he told me, that 


twas ulual, and he had feen it pra- fr 
&isd in Aufcovy, to cement Ice to i 
Buildings, and other. things, and als 
{o to cafe over Bodies, as it were, |" 
with Ice, by gradually throwing wa- | ct 
cerupon them, But I doubt, whe- ©)" 
ther that Effe@ beto be afcrib’d bare- | Ht 
lyto the Contiguity. of the Ice, be- y to 
caufe I learn’d of him,.that this way | nal 
of increafing ice is praétis'd in very | ea 
frofty weather, when water thinly ys 
{pread upon almoft any other Body, | lu 
would be frozen by the vehement |{ 
fharpnefs of the Air, }tha 
7, The Glaciations, that nature atl 
unguided by Art, is wont to make, © and 
beginning at thofe parts of Bodies, rn 
at which they are expos'd tothe Air, — Lit 
it ufually happens, that they freez jf 
from the upper towards the lower | 
parts, But how far in Barth and jill 


Water (the moft confiderable Bo- | 
dies, thatare fubje& to be frozen) | 
the froft will pierce downwards, — 
though for fome hints,ic would afford, jk 
worth the knowing, is not.eafie to be | fix 
defin’d, becaufe the deepnefs of the || 

— froft ol 
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froft may be much varied by the de- 
eree of Coldnefs in the Air, by which 
the Glaciation feems to be :produc’d, 
as ‘alfo by che greater or lefler. Duraz 
tion of the frott, by the loofer or clo- 
fer texture of the Earth, by the nae 

ture of the Juices wherewith the 

Farth is imbu'd, and by the confticu- 
tion of the {fubjacent, and more inter« 
nal parts of the Earth, fome of which 
fendup either aQually warm, or po- 

tentially hot and refolving” teams, 

fuch as thofe that make corrofive lis 
quors in the bowels ofthe Earth; fo 
that the froft will not feiz upon, or 
atleaft cannot continue over’ Mines ; 


_and I have feemgood large {copes of 


land, where vatt quantities of good 


| Lime-ftone lay near the furtace of the 


Earth;on which I havebeen affur'd 


-by the Inhabitants, that the {now 


will notlye. There are divers other 
things, that may vary the depth to 
which the froft can penetrate into the 


ground, (I fay, into the ground, 

‘becaule in moft cafes it will pierce 

)deeper into the water.) But. yer 

‘that we may not leave this parcof the 

| Fitflory of Cold ie clas uncontribu- 
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téd to; we will add:fome-oljour | gi 
Notes, whereby it will appear, thas f 
in our Glimate the froft, pierces far 
le{s into the ground, then, many are 
pleas'd to think. OU} Se) LOOT! 

8. ‘The notes I find about thismat | (r 
ter are thefe that follow, which | 1 
rran{crib’dunaltered,!becaule twere | tu 
cediousy and not worth while to add | a 
rhe way we imploy’d, and the.caus | Th 
tions weus din making: the oblervas | 2b 
rions,{but: we fhall rather intimate; | | 
that the-following trials were made | if 
in a-Villageabout-two miles froma | en 
great Gity: iw Row ecdaasds Pho 

[ Wp.Janj22. After four nightsiof | {, 
froft,:that-was takennoticeof forives | jy 
ty hard, «we went into an Orchard; | [ay 
where the ground was level» andmot | py 
coveted: with grafs, and foundby | th 
digging,| that the froft had {carce | w} 
piercdinto the ground three inches | | 
and 2 half.>...And ina Garden nearer | 
the houfe, we found:not the Earth to } jy 
be frozen:more then two inches bes | j 
neath its furface, Mi) te 

I]. Nine or ten nights fucceffive | 4, 
froft froze the graflefs ground in the } , 
Garden, about fix inches and a half, | 
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oribetter in depth, and ‘the graflefs 
ground iin the Orchard, wherea walk 
ihelter’d it from the fouth Sun, to 
the depth ofabout eight inches and a 
half, or better. ] 

*t pFebraary the'g, we digg'd in an 
Orchard near a wall, that’ re{pects 
the North; and found the'froft to 
have pierced the ground abouta foot 
and two inches, at leaft abovea foot : 
This is: the eight. day. fince it was 
about eight inches and a half. ] 

{A flender ‘pipe of glafs, about 
18, inches: long, and feal’d at one 
end, was thruft over night into a 
hole, purpofely made with a Spit, 
ftraight down: into the ground, the 
furface of the water being in the fame 


| Jevel withthat of the Earth, the next 


morning the Tube: being taken out, 
the water appear’d frozen in the 


| whole Capacity of the Cylinder, but 
| alittle more then three inches, 
tt} from this ftick of ice, there reach’d 


But 


downwards a part of a Cylinder of 


| ice of about fix inches in ‘length, the 


reft of the water temain’d unfrozen, 


though it were: an exceeding fharp 


night, preceded by a Conftiution of 
: ZL 3 the 
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che Air, that had been very lafting, 
and very bitter, The Earth in the 
Garden, where this Trial was made, 
we guels’d to be frozen eight or ten 
inches deep, as it was in another 





¢his Tube had not been in the ground, 
a the ambient Air would have frozen 
ie) jt quite through. ] | 

ie g. Another Note much of the 


place of our Collections, 


whether he had obferved any thing 


‘i a whether that inquifitive Navigator 
a had taken notice of any thing, that 
a mightinform me, how far the Cold 


ter in the Ifland of Charletoz, where 


a fed to have had as large a {phere of 
i Adtivity, as ip almoft any part of the 


place about the fame houfe. But if | 


oe {ame import, we find in another | 


mee: - Finding that by reafon of the mild- | 
ne nefs of our Climate, I was fcarce to | 
hope for any much deeper Congela- — 
tion of the Earth or Water, I aps | 
plid my felf to inquire of an Ingeni- | 
ous Man, that had been at AZufco, | 


theretomy prefent purpofe, as alfo | 
to find in Captain James’s Voyages 


was able to freeze the Earth or Wa- 


that Quality may probably be fuppo- | 


~ Habis | 
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habitable world: And by my Inqui- 
ries found, that even in frozen Re- 
gions themfelves, a congealing de- 
gree of Cold pierces nothing near fo 
deep into the Earth and Sea, as one 
wouldimagine: For the Traveller, I 
{poke with, told me, that in a Gar- 


- den in A4ufco, where he took notice 


of the thing I inquir’d about, he 
found not the ground to be frozen 
much above two foot deep, And in 
Captain Fames’s Journal, the moft 
that] find (and that too, where he 
gives an Account of the prodigioufly 
tall ice they had in Fazuary ) con- 
cerning'the piercing ofthe froft into 


the ground, 1s this, that The ground at Pag. 63. 


ten foot deep was frozen, 


Whence by 


. the way we may gather how much 


fharper Cold may be prefum’d to 


have reigned in that Ifland, then even 
in Rafsta. And as for the freezing of 


the water, He does in another place 


occafionally give us this memorable 


Account of it, where He relatesthe 


_ manner of the breaking up the Ice in 
the frozen Sea, that furrounds the 
- Ifland we have been {peaking of. Jt 
"| t firft to be noted ‘ fays he ) that #t doth pag.s6. 
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544: ): 
not freez ( naturally) above fix foot, the 
velt ts by accrdent, {uch 18 that Ice, that 
you may fee bere fix fathome thick, Tht 
we hadmantfeft proof of by our digging 
the Ice out of the Ship, and by dig ging 
to our Anchors before the Ice broke up. 
The reft of that account not concerns 
ing our prefent purpofe, 1 forbear to 
annex, only taking notice, that note 
withftanding our lately .mentiond 
Experiment of freezing water in a 
glafs Tube thruft. into the Ground, 
yet it feems, that at leaft where 
Captain Fames winter d, the water 
was not much above half fo thick fro- 
zenas the Barth, But we have al: 
ready noted, the indifpofition of fale- 
water to congelation, and whether 
frefh water would not have been 
deeper frozen may be juftly doubted, 
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paeansnesecacassasgese 
Title XIV, 


Experiments touching the diffe- 
ying Mediums through which 


Cold may be diffus d. 


1.§.N examining whether Cold 

| might be. diffus'd through all 
Mediums indefinitely, notwithftand- 
ing their Compad&nefs or the Clofe- 
nefs of their Texture, we muft have 
a Care not tomake our Trials with 
(Mediums of too great thicknelfs; leaft 
we miftakingly impute, that to the 
Nature of the AZedium which is in- 
deed caus'd by the diftance which the 
Medium puts betwixt the Agent and 
the Patient, For the mixtures of Ice 
and Snow, wherewith we made our 
Experiments, will operate but atia 
very {mall diftance, though the cAe- 
dium refift no more then the common 
Air, as may appear by {ome of the 
Bins | Experi- 
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Experiments recorded in this Trea- 
tife, 

This premis'd, we may proceed to 
relate, that having plac'da copious 
mixture of ice and falt in Pipkins 
glazd within, and in white Bafons 
glazd both within and without, we 
obferv’'d, that the outfide of both 
thofe forts of veffels was crufted over 
with ice: though, however the bak’d 
Earth had not been compa&, nor 
the vitrifi'd furfaces of a very clofe 
Texture 3 the very thicknefs of the 
veflels was{o great, that itfeem’d it 
would {carce have been able to freez 
at a greater diftance, 

2. By the Experiments formerly 
mention’d of freezing water in Pews 
ter bottles, it appears, that Cold is 
able to operate through {uch mettals 
line veffels, 

3. And this may be fomewhat 
confirm’d by one of the prettieft Ex- 
periments, that is to be perform’d by 
the help of Cold, namely, the ma- 
king Icy Cupsto drinkin, The way — 
we usd was this; We caus’d to be 
made a Cup of Lattin ( by which E 
mean [ron reducd into thin ial 

an 
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and tinn’d.over on both fides) of the 
{hape and bignefs I intended to have 
the Cup of 5 then I caus’d to be 
made of the fame matter another 
Cup of the fame fhape with the for- 
mer, but every way lefs, fo that it 
would gointo the greater, and leave 
acompetent interval for water, be- 
tWixt its convex furface, and the cone 
cave of the other, This innermoft 
Cup was furnifhed with a rim or lip, 
by which it lean’d upon the greater, 
and by whofe help its fides and bot- 
tom were eafily placid at a juft and 
even diftance from the fides and bot- 
tom of the other; but the Diftance 
between the two bottoms is made 
greater, then that berween the fides, 
that the icy Cup might ftand the 
firmer, and laft the longer, The ine 
terval between the two parts of this 
Mould being fill’d with water, and 
the Cavity of the internal Cup being 
fill’d with a mixture of ice and fale, 
(partly tofreez the contiguous was 
ter, and thereby cooperate to the 
quicker making of the Cup, and 
partly by its weight to keep the wa- 
sex from buoying up fo light a on) 
: the 
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che? externald pare: wasfurrounded 
with ice and falt, whofe Cold.fo po- 
werfully’ penetrated ito thecinternal 
metalline Mould, chat the’ water was 
quickly frozen, and ( the Parts of the 
Mould being disjoyn'd )» appeared 
turn’d into anicy Cup ofthe: bignefs 
and figure defign’d. And thele Cups 
being eafily,tobe made, and of vari- 
ous fhapes (and that im the midft of 
Summer, if{now or ice. beat hand ) 
are-very pleatant triflles, efpecially 
in hot weather, when they impartia 
very refrefhing coolnefs'to the drink 
poured into them,:and though they 
laft notlong, efpecially if they be im- 
ploy’d to drink Wine, and {uch like 
{pirituous “Drinks « iny yet .whileft 
{ome are melting, others may be 
provided, -and fo the lofs may be €a- 
fily repair’d ; all the ‘difficulty ‘we 
met with, was to disjoyn the parts of 
the Mould which are wont to ftick 
very faft to the ice they include, 
And wetri’d to obviate this; fome- 
times by annointing the infide of the 
Mould: with fome un@uous and not 
offenfive matter, to hinder the Adhe- 
fion of the ice, and fometimes by ap- 
| | plying 
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" plyingfome: convenient. heat both to 


the convex part of the external, and 
the concave part of the internal, piece 
of the Mould, !which: Jaf: mention’d 
way is quick,alid (ure, but leflens the 
durablenefs of the Cupy:cs i. on 
(We>were. lately: intorm’d, that 
this way of making Cups sof Ice; is 
fecdowniin Berkleys Avgents, and’tis 
like enough, thatingenious Man may 
have learn’d: it. among tome ‘ofthe 
Virtuofi of Italy be copwers’d. with: 
But if wethatdearn’d it from noneof 
them; had notbeen taught it by Ex- 
perience, .we fhould-carce, have vens 
tur’d totrysitupon the Gredit ofia 
Romane 3: that fort of;C ompofures 
being wontto, be fabulous enough to 
pafs but for Poems,in Profe, ) 1 
4.) The learned and. induftriou 
Mathematician: Erafmas., Bartholtnus, 
mentions in-his newly. publifh'd Difs 
courle de Figura Niv#y an Experi- 
ment, by which he tellsus,. that fome 
Mafters of Natures fecrets, do eafily, 
even in the midft of heat, reduce wa- 
ter into Air,» For they put’ a little 
{fnow.or ice intoa Funnel; and there- 
by fo refrigerate and condenfe.the 
ambient 
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ambient Air, that there ‘will dew 
trickle down the fides of the Fun: 
nel; By which means it has been faid, 
that {ome Ingenious Men have hop’d 
to make an artificial Fountain in the 
midft of Summer. But l here mention 
this Experiment rather, becaule “tis 
not unlikely co pleafe thole to 
whom ‘tis new, and becaufe having 
purpofely trid it in large and thick 
funnels of glafs; it may be pertinent- 
ly enough delivet’d in this place, 
(where we are treating of the Tranf- 
miffion ot Propagation of Cold; 
through clofe and thick Afediums;) 
then becaufe we expec to: make of 
irthat ufe, efpecially that Oecono- 
mical ufe, that has been lately intimaz 
ted. For firft, ‘twill be very hard 
to prove, that “tis the very Airit felf, 
and not rather the vapours {wimming 
in it, thatate by this means trani{mu- 
ted into water, And fecondly, ’tis 
true indeed, that a mixture of {now 
and {alt will condenfe vapours on the 
outfide ofa Funnel, but either they; 
that hop’d to make this ufe of the Ex- 
periment, have little Experience of 
it, and write conjeCurally, or elfe 
| they 
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they have made it witha fuccels very 
differing fromours, For though,we 
imploy’d a large Funnel, and iu{pen- 
ded it. by a {tring ¢ artificially enough 
tid aboutit ) in the free Air: And 
though the mixture of ice and. {ale we 
putin, were fufficiently infrigidating 
(as will appear by and by ) and far 
more fo, then ice or {now alone 
would have been, yet chat mixture 
being not able to condenfe the vapo- 
rous Parts of the Air into dew, much, 
if atall, longer then the mutual Dif- 
folution of the falt and {now lafted, 
the liquor that was this way obtain’d, 
and dropp’d down at the bottom of 
the Funnel ( whofe internal Perfora- 
tion ought to be carefully ftopp’d, 
Jeaft any of the refolved {now and 
falt fhould fall. through, and {poil 
the other liquor) was indeed {weet 


| Like rain water, -but fo very little, as 


well, as fo flowly generated, that it 
amounted not any thing near to that 
which the {now, imploy’d and fpoil’d 
to make it, would have afforded. 
So that it may be queftion’d, whe- 
ther fome cooling liquors, which, 
can as well as this mixture Sopdente 
the 
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the vapid Air into water, and whofe 


Texture is not deftroy‘d in this operas 
tion, as thatof the fnow is, might 
not’ be more hopefully imploy’d to 
obrain water from the Air; to which 
Pfhall ohly add this one thing, That 
the-mixture of fnow and fale did turn 
the vapours, that faften themfelves 
tothe outfide of the glafs, firft into 
Icé, before they dropt down in the 
form of water; in almoft all out 
Trialsof this nature, as well in thick 
Funnels, as in other and thinner 
slafies, | | 

5. That in Hermetically feal’d glal- 
fes; anincluded mixture of {now and 
{alt will freez the vapours of the Air 
én ‘the outfide of the glafs; divers of 
the Experiments of the prefent Trea- 
tife do manifeftly evinee, which ar- 


gue, that even fo extremely clofe a 


Medium as G)affes, is not able to hin- 
der the Tranf{miffion of Cold. And 
this is not fuperfluoufly added, be- 


‘caufe in veffels not Hermetically {eal d, 


dit may be pretended, that ’tis the in- 
ternal Air that communicates its 
Coldnefs by fome unheeded, but im- 
mediate intercourfe, with the exter- 
nal, After 












































(353) 
After this we thought it worth an 
Experiment, to try, whether, or 
how, Cold would be diffufed 
through a Medium; that fome 
would think a Vacuum, and which to 
others would feem much lefs difpo- 
fed to affift the Diffufion of Cold, 
then common Air it felf; to compafs. 
this, the Expedient we bethoughe 
our felves of, was, tofufpend a flen- 
der glafs full of water in one of the 
{mall Receivers belonging to our 
Pneumatical Engine, and when the 
Air was very carefully pump‘d outs 
to bury the exhaufted Receiver ina 
copious and ready prepard mixture 
of Iceand Salt, to fee, whether not- 
withftanding the withdrawing ofthe 
Medium, the water fufpended ina 
kind of Vacuum, as to Air or grols 
fubftances would yet be frozen by the 
Cold. That Event of our trials; 
whichalone I find among my Notes, 
is regiftred in thefe terms, 

6. { Afmall pipe feal’d at one end; 
was,atthe other, filld almoft with © 
water, and was put into:a Receiver, 
confifting of a fomewhat long and 
flender Tube of Glafs, feal'd at one 
ay Aa ends 
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end, and inverted upon the Engine 
plate, thenthe Air was carefully ex- 
haufted, for the pump was plyd a 
while after no Air appear d to come 
forth in any bubble out of the Recei- 
ver, through the external water ; 
nor didthe water in the {mall:pipe 
within, difclofe any number of bub- 
bles worth taking notice of: then by 
the help of an almoft Cylindrical 
plate of Iron, beaten Ice and Sale, 
were heap’d againft the outfide of the 
Receiver, about the height, to which 
the water in the {mall pipe reach‘d. 
And ‘at length, though, as we all 
chought, much more flowly~ then 
fuch a Congelation would elfe have 
been perform’d, the water was for 


the moft part frozen in odd kind of | 


flakes from the top to the bottom, | 
and the ice feem’d not to have any 

confiderable number of Bubbles, | 
7, Thereis one Experiment,[ have | 
made about the Tranimiffion of Cold | 
through indifpos'd eAedeums, which | 
may norbeunworthy to be herein 
ferted,:'For I had:once a:mind: to 
try, whether a cold Body could ope- 
rate through a J4edium, that was;:as 
£0 
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to touch, actually hot, and had its 
heat continually renew’d by a foun- 
tain, asit were, of heat, that perpes 
tually diffus‘d through it, new fup- 
plies of warm Liquor, fo that the 
cold Body could not here, as in other 
cafes, firft/allay the heat of the Azed:- 
um, andhen leflen it more and more, 
till it had quite extinguifh'd it, To 
compa{sthis, I had foon after anop- 
portunity of making {ome trials pre- 
fented me: For being at the Mineral 
Springs at Tunbridge, to drink thofe 
wholiome waters for nmiy healths 
fake, Ifoon accuftomed my felf to 
drink them in confiderable Quanti- 
ties very early inthe morning, when 
they were exceeding Cold, and fome- 
times drinking them in bed, as well 
as fometimes at the Springs:head, 1 
had the Curiofity to obferve, whe- 
ther in-cafe I took them down very 
faft, they would not through: the 
warm Mufcles and outward Parts of 
the Abdomen, diffufe a fenfible 
Coldnefs; and upon more Trials 
then oné} I found, that by laying my 
warm hands on the outfide of my 
Belly, I there felt at leaft, ‘as itfeem- 

| Aa 2 ed 
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ed to me, a manifeft and_confide- 
rable Degree of Coldnefs. And 
whenI related this to fome ingenious 
Perfons, that were better acquainted 
with thofe Springs thenI,..they told 
me, that there. wasamong thofe ma- 
ny that then reforted to thofe famous 
Springs, a Knight, whole Name I 
remember not, whofe Difeafe being 
judg’d formidable, the Phyficians en- 
joyned him to. drink in a morning 
two or three times the Quantity, that 
afforded me the Obfervation I was 
relating, and that when this Knight 
had fill’d his Belly with fo much was 
ter, he usd mightily to complain of 
the Coldnefs ic diffusd through his 
Abdomen, infomuch. that he. was 
fain to ply thofe parts long with hot 
Napkins clapp'd to them, one after 
another,, which yet, as she coms 
plain’d, were foon refrigerated. by 
the exceffive Cold that the water dif- 
fus’dto the outfide of his. Belly; which 
yet neverthelefs was not, that ‘could 
learn, at all prejudic'd,no more then 
mine, by fo fenfible. and :piercing a 
Cold. 
8, Itmay be doubted, whether in 
gale 
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cafe water be not fluid upon the ace 
count of a congenite motion in the 
Corpulcles it confifts of; its fluidnefs 
may not’ proceed from the agitation 
of the ambieiit Air, either immedi- 
ately contiguous to the -furface, or 
communicating its agitation to the 
water, by propagation of its Impulfe 
through the veffel that interpofes 
betwixtthem, | To ‘contribute tothe 
clearing of’ this,° and’ fome other 
things, we devis d the following Ex- 
petiment,’ We ’ provided a glafs- 
bubble ofabout the bigne{s of a Wal- 
nut, andthe form almoft of a Pear, 
whofe {tem was purpofely made 
crooked-’for'the conveniency of fuf- 
penfion. © ‘This being fill'd with wa- 
cer ( which is troublefome enoughto 
be done, unlefs one have the knack ) 
we hung it at one end of a thread, 
whofe other end we paft' through ‘a 
Cork, by a perforation purpofely 
made: into which, we afterwards . 
faftned the thread; by: thrufting ina 
{mall peg to rivet itin. ‘Then filling 


-agiafs not very broad, but yet fur- 


nifhed with a mouth wide enough to 
receivethe bubble, with oyl of Tur- 
Aa 3 pentine, 
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pentine, fuch as we bought it at the 
{hops, we ftoppd the. orifice with 
the newly mention’d Cork, fo that 
the feal’d Bubble hanging at it, was 
covered, andevery way furrounded 
by the oylof Turpentine, which be- 
ing a liquor, that (at leaft in,fuch 
Coldsas we here have) will not freez, 
we plac’d the glafs in beaten Ice and 
Salt, and as it were buri‘d it therein, 
and atthe end of about three hours 
(having been diverted by fome occas 
fions from taking it fooner out) we 
found, as we had conjectured, that 
notwithftanding that, the oyl of Tur- 
pentine continued perfeétly fluid as 
before, yet the Bubble-totally im- 
imerfed in this heating Chymical oyl, 
was frozen throughout, not except- 


_ing that which was harboured, in the 


little Neck. or Stalk, . and- when I 
came to lift'it out of the liquor, the 
glafs being crack'd. ( as we-fuppofed 
by the Cold ) the firing brought.up a 
little part-of that which was neareft 
to it; the reft in the: form: above 
Mentioneds ftaying behind and {ubfi- 
ding. Andthat which was remark: 
able in, this piece of! Ice, was, that 
Said es BAC ee yenen 
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when wehad taken it out, it appears 
ed cleft very deep ( from the outfide 
almoft to the centre ) according toa 
line drawn from the flendereft pare 
of it, almoft asif one fhould witha 
knife cut a: Pear in two, from the 
{talk downwards, according to its 
whole length, And thefe two pieces 
were eafily enough feparable, and 
¢ to addethat circumftance ) for trial 
fake we left them divided in the fame 
liquor and veffel, with fome thawing 
Ice and Salt'about them, for 14, or 
15. hours; without finding them any 
thing near fo much wafted or refol- 
ved into water, as moft would have 
expected. 
Whileft’ the above mentioned 
Bubble was'expofed to be frozen, we 
likewife placed by it in another veffel © 
a Glafs-Ege, whofe Ball and a little 
part of its ftem we had fill'd with 
jome'of the very fame parcel of oyl 
of Turpentine,’ and placing about the 
fides of this Ege fome ice and fal, 
we obferved, as we expected, that 
the liquor was, after a little while, 
made by the Gold to fubfide about 
half an inch, fothat “tis worth: fome 
Bak Aa4 Philofo- 
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Philofophers confidering, why, if 


according to the lately »mention’d 
Atomical do&rine, Cold be made 
by the introduGion of {warms of real 
and extended, though Atomical Bo- 
dies, they fhould pervade: the oy], 


_and contract it without freezing it, 


but freez the water without contra&~ 
ing it, but expending it rather. 

9. [ Afmall bubble of the bignefs 
ofa very little Nutmeg, fill’d with 
water, and Hermetically, feal*d up, 
was by acorkand a ftring {ufpended 
in{pirit of Wine, fo as to be fur- 
rounded therewith, and being expos 
{ed tothe Air the fame night, . in the 
{topt glafs, was the next morning 
found altogether frozen, though the 
{pirit of Wine it felf were not atall 
{o : But another bubble, by the help 
of a firing Cork, and piece of Lead, 
carefully fufpended in:.a firong, folu- 
tion of Sea-falt, and expofed at the 
{ame time in a like. veflel with the 
former, when they both came.to be 
look’d upon, appear’dtobe no more 
frozen then the brine it-felf, which 
was notfoatall, ] | : 

io, [Aglafs Bubble of the big: 

1 ae : nefs 








ae 

nefsof afmall Nutmeg, filld with 
water, and Hermetically feal’d, ‘be- 
ing immerfed by a weight of Lead 
faitned to it, beneath the furface of a 
very falr Brine, but yet not {fo as to 
reach the bottom of the liquor or 
glafs, was expofed -all night to freez, 
in weather that was extraordinarily 
cold, bur neither the imprifon’d wa- 
ter, nor the other appeared to beat 
all frozen. The like Experiment we 
repeated another frofty night, but 
without freezing either of the liquors, 
But to fhow the ufefulnefs of repeat- 
ing Experiments about Cold; > if 
there be opportunity, and efpecially 
in fuch cafes, where the degree or 
fome other circumftance may much 
vary the event, we will add, that ha- 
ving expofed a Bubble like that new- 
ly mention’d, andimmers*d \in {pirit 
of Wine, we found the next morning 
the water in the bubble cturn’d into 
ice, and having likewife expofed{uch 
a bubble immers’d in: very: {trong 
Brine, to be frozen by a mixture of 
ice and fale, within about two hours 
after; we found the bubble broken, 
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as we {uppos’d, upon the Expanfion 
of the water upon its growing Ice, 
And we alfofound the upper partof 
the bubble with the Ice {ticking to it, 
and the other part: of the glaits was 
crack'd,; with lines running from a 
point almoft like the Pole and Meri- 
dian ina Globe, whence we conclu- 
ded the glafs to have been, « as “tis 
probable, burft afunder upon the 
Expantion of the frefh water intoice, 
and that the Reafon why there>re= 
main'd but a comparatively little par- 
cel of ice, was probably, that! the 
falt water getting inat thofe crannies 
or chinks, diffolved as: much of ‘the 
new made ice, as ina little whilede 
could eafily reach. ] eho 
| Befides, vv 
rr. [ We fill’da glafs bubble wit 

fair water, and having Hermetically 
feal'd it, we fufpended. ic by a firing 
faftned to the cork in the cavity ofa 
wide mouth'd glafs, : well ftopt, fo 
that the bubble was: every way-at a 
good diftance from the fides, :bor- 
tom, and top of the glafs, « This we 
didto. try, whether! a:fufficientsde 
: gree 


my ee ee 








393 
ree of Cold at that diftance, 
would be freely tran{mitted through 
theglafs, without the intervention of 
a vifible liquor, and accordingly we 
found the fufpended Bubble crack’d 
by the ice that fill’d it, ] , 
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SPARAS SEES Seacanns gage 
Tide: XV. 


Experiments and Obferwations 
touching Ice. 


1, Great part. of our prefent Hi- 
A\ tory. being imploy di@bour 
delivering the Phenomena of Congela- 
tion, itis notto be expected, that in 
this Section, where we treat of Ice 
as a diftin@ part of our Theme, we 
fhould deliver all thofe particulars, 
that have occurr’d tous, wherein ice 
isconcern’d, And therefore we fhall 
reftrain our felves to the mention of 
thofe, that belong to ice, confidered, 
as it confifts of intire and diftin@& Porz 
tions of congeled water, Aud though 
we fhall deliver-fome-few Experi 
ments of our own, fuch as we had 
any opportunity to: make, yet much 
the greater part of this SeGion will 
fitly enough be taken up by Colledti- 
Ons 
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ons out of Travellers, and Naviga- 
tors, into thofe Colder Regions, that 
afford much confiderabler, or at leaft 
much f{tranger Obfervations concern- 
ing ice, then are to be met with in fo 
temperatea Climate as ours, And 
what we have to deliver inthis Se@i- 
on, will naturally be divided into 
two parts, the one confifting of our 
own Experiments, aud the other 
containing fome Paflages, that we 
have feleéted our of Voyages, or that 
have been afforded.us by the Relati- 
ons of credible Travellers, _ And of 
thefe rwo forts. of Obfervables, that 
which has been firft mention’d fhall 
be firft treated of, 

2, Some that have been inthe &aft 
Indies inform-us, that in fome_ parts 
of thofe Countries, they were look- 
edupon. as great Liars, for affirm- 
ing, that in Ewrope the fluid body of 
water, was often without any arti- 
fice or endeavour of Man, turned in 
a few hours into a folid and compart 
Body, fuchas Ice... And certainly, if 
cuftom did nottake away the ftrang- 
nefsofit, it would tous alfo appear 
very wonderful, shat fo -great # 
| change 
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change of Texture fhould be fo eafi- 
ly and inartificially produced, But 
how folid the Body of ice is, orra- 
ther how ftrong ts the mutual adhefi 
on of its parts, has not yet, thatwe 
know of, been attempted by Experi- 
ments to be reduced to fome kind of 
Eftimate; and indeed fo many 
things muft be taken into confiderati- 
on, that it will’be difficult to ‘arrive 
at any more then a fair conjecture in 
this matters efpecially, becaufe (I 
think) it may juftly be doubted, 
whether or no differing degrees of 
Cold: may not vary the degree ‘of 
compaéinefs of the ice, and’ my 
doubt will not perhaps’ appear 
groundlefs, iffadd, that having, to 
fatisfie my felf, inquired of an intelli- 
sent Perfon, that livid fome years in 
Rusia, he anfwered’ me, ‘that he 
found the ice of thofe parts to be 
much harder then that of thefe,;' ”- 
3. Wehadin our thoughts divers 
ways to Eftimate the'cohefion ‘of the 
parts ‘of ice, whereof ‘one’ was, to 
freez water ‘in a hollow metalline 
Cylinder, ‘and takifig ont: the’ ice, 
and keeping it ina ad es cat po- 
: ure 
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fiure caftinto a {cale weigh’d before- 
hand, and carefully faitned to the 
bottom of the ice) more and more 
weight, till the mere weight broke 
the Cylinder, and this we had 
thoughts to tryin Cylinders of diffe. 
ring Diameters and lengths, but 
wanted conveniencies to make the 
Experiments; (which if they were 
made (as fome of our Trials were ) 
inthe open Air, and in places eXpo- 
fed to fome selid wind, 1¢ would the 
better fecure the ice from :bei 
weakned or thaw’d during the Tri- 
als. 

A, We therefore attempted by 
another way, to inveftigate the 
ftrength of ice. For wetooka plate 
of it, of an uniorm, and alfo of a 
confiderable thicknefs, and with fides 
cut parallel, thatit might ferve for a 
kind of leaver; and plac’d it betwixt 
two wooden Bars, whofe diftance we 
knew, andthen laying on ita great 
weight, the Centre of whofe ‘Prefii- 
OD5,as Near as we could cftimate, 


‘was equally, or in determinate mea- 


fures, diftant from the woodden fal- 
<rums we endeavoured totry, how 
Sites reat 
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great 4 weight it would {upport ; but 
inthe Village, where we made the fi 
trials, we could not get weights that | \\ 
were conveniently fhap’d, and pon- | | 
derous enough, to break it, and | "! 
-though we caufed a Man toftand up- | # 
onit, yet neither could his weight 
break it, till he chanced to add an | 
imprefled force with his foot, to the | [4 
weight of his Body. So that being |“! 
unable to determine, what that addi- | 
tional and imprefled force might | 0 
amountto, almoft all that wecould | ph 
{afely conclude, either from this Ex- | Wi 
periment, or {ome other ways of tri+ | tt 
al with fcales, and other ways that | W 
we made ufe of ( but for want of cort- | (cc 
veniencies unfuccesfully ) was, that | 
the force of ice to {upport weights, is | {0 
much greater then men ate wontto- 
imagine, which feems {omewhat the | a 
more firange, becaufe it is not here | Ir 
in Exgland {o folida Body, as by this | ic 
one would guefs: for not only glafs | wi 
would readily fcratchit deepenough, | tw 
but even with common Knives:we | q 
would cut it, and that. with great [th 
eafe, 1 fi 
5, Yetone not inconfiderable Ac- | |; 
count | 
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count I was able to give my felfof the 
ftrength of ice, which] find in my 
Notes thus delivered. 

[There was taken a piece of ice 
three inches long, and three broad, 
and {omewhat lefs then a quarter of 
an inch thick; this was laid crofs- 
waysupona frame, fo thatthe two 
parts, on whichthe ice lean’d, were 
diftantthree inches, then there was 
taken anIron, fhapd like the figure 
of (the common Arithmetical Cy- 
pher, that denotes Sevezxz) 7, to 
whofe hanging leg, if I may fo call 
it, there was faftned at the end, 
which was under the middle of the 
ice, a {cale, into which feveral 
weights were put, fuch as by fome 
former Trials we guefs'dto be almoft 
as much as the ice would well fuffer, 
after which the horizontal leg of the 
Iron was very gently laid upon the 
ice, as near as we could guefs, inthe 
middle of the diftance, between the 
two fides of theframe, and confe- 


- quently parallel to them both, then 


the weights not proving altogether 
{ufficient to break the ice, we let them 
hang a while atit, and obferv'd how 
Bb the 
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Whe) 

aes the edge of the incumbent leg of Iron 
SG (which edge was * broad) did 
was,I_ workit felt downwards into the ice, 
Pay fo that by our guefs, when the ice 
tedinthe broke, as aftera while it did, it had 
norerbut as loft at one end of the Incifion, if I 
ber,it was May fo callit, half its thicknefs, and 

abut an atthe other, abouta third part of it, 
‘finch. The weights that broke it, amounts 
: ed to 17.pounds Haberdupots,and 117, 

ounces 7/70). | 
6. The Experiment was repeated 
with all the former circumftances, 
only the piece of Ice was two inches 
and a half broad, anda quarter of an 
inch thick, the diftance of the frame 
was three inches, as before, the 
weights that broke it, were 17.pounds 
Haberdupois,and 48. ounces Troy, The 
horizontal arm of the iron had 
melted fomewhat more then half 
_ through the ice when it broke, vzz. 
more then 3 of the thicknefs at one 
end, and fomewhat lefs then half at 

the other, | 

7. Wedivers times intimated in 
fome of the firft Seétions of our pre- 
fent Hiftory, that the addition of fale 
to Ice, did haften the diffolution ofit, 
which 
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which though it may be cafily proved 
by fome other Phezomena ot our Exs 
periments, yet ic will not be amifs to 
mention here a couple of particular 
trials, by which we have more ma- 
nifeftly evincdit: And firft, we di- 
vers times took a broad and flat plate 
Ofice, lefs then a+ of an inch thick, 
and having placed it horizontally up- 
on a joynd-ftool; (a table, or any 
other flat piece of wood will doas 
well) we firewed here and therea 
convenient quantity of Bay-{falt upon 
it, and though we obferved, that, if 
the furfaces of the ice and ftool, were 
not bothofthem flat, and congruous 
enough, the ice would be thaw‘d in- 
deed, but the other part of the Expes 
riment would not well fucceed; yet 
when we made the trial carefully, 
and watchfully, the plate of ice part- 
ly thaw’d by the fale, would be fo 
firmly frozen to the ftool it leaned 
on, that we were fain withan iron 
infirument, to knock it all, to pieces, 
before we could fever it from the 
ftool, into whofe pores the ice newly 
generated by the Experiment, did 
pierce fodeep, that notwithftanding 
Bb 2 our 
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our knocking, many ‘little parcels of 
ice. would continue to fick clofe to 
the wood, whofe pores they had in- 
vaded,  Butthe circumftances which 
inthis Experiment made the moftto 
our purpofe, are thefe two; The 
one, that having fometimes laid the 
{alt but on few, and fomewhat di- 
{tant parts of the plate, the interme- 
diate parts would many. of thenrre- 
main unfrozen to the ftoo!, whileft 
thofe, where the fale had been laid, 
werefrozenfo hard’ to! it, And the 
othercircumiftance is, thae the’ grof- 
fer grails of falt, would={fo far dif-’ 
folve the ice whereto ‘they were con- 
ticuous, as (if1 may-fo fpeak ) to bu- 
ry themfelves’ therein, -whileft. the 
other parts of the ice, upon which, 
ornear which,’ no fale had been laid; 
kept their furfaces {mooth and inure. 
We tried likewife two or three times 
to freeza plate of ice to a’ Harpiece of 
wood,’ by making ufe of e4qua fortts, 
inftead of common falt, ‘but’ the Ex- 
periment fiicceeded not'well, though 
once we brought the ice to flick to 
the wood manifeftly, butnorftrong- 


ly, 
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8, Tothis we fhall addy the fol- 
lowing Expetiment,. whiclawhen we 
watchitully;made at, plucceeded well; 
and) 1 findoit among» my-snotes xt 


down in thefe terms. 


[Solid fragments. oface having pret. 
ty {tore of {ale thrown on them,'upon 
the fir ft falling ofthe fale among the 
ice; there .was.produced'.a ‘little 
crackling sole, and’ foria.good 
while after there manifeftly afcended 
out of feveral parts of the mixture, 
conveniently ;held. betwixt sai candle 
and the eye,» a ftcam or{moak, like 
that of warm meat, though the night 
were ‘rainy and warm, and\though 
the morning had not been frofty, ] 

The mention’ here made.‘of the 
crackling noile made by the iceupon 
the addition of falt,, which feemed 
to proceed from the crackling‘of the 
brittle icesproduc:dby the opérationof 
the falt upon it) bringsinto my mind 
an Experiment Lhad formerly made, 
whereof a greater noife.of the fame 
kind isa Phenomenon ; though'the Ex- 
periment were’ chieily. made for the 

Difcovery of the texture of Ice: The 
‘event of the trial I find thus fet down 
among my notes. 9,We 
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g, [ We took fome cakes ofice, 
each of the thicknefs between an 3 
and ai partofan inch, but not fo ve- 
ry compa@ ice, as to be free from 
ftore of bubbles; fome good Aqua 
fortis dropp’d upon this, did quickly 
penetrate it with a noife, that feemd 


tobethe cracking of the ice, under- 


neath which the fowre liquor was ve- 
ry plainly to be tafted 5 Oy] of Vitri- 
ol did the fame, but much more po- 
werfully, and without feeming to 
crack the ice which it paft through; 
{fo thatthough but three or four drops 
were let fall upon the plate, it imme- 
diately fhewid it felf in drops exceed- 
ingly corrofive on the other fideof 
theice. And the like fuccefs we had 
with a trial made with the fame lis 
quor upon three fuch plates of ice 
frozen one upon the top‘of another, ] 

1o, Having proceeded as far as we 
were able towards the bringing the 
ftrength of ice tofome kind of Efti- 
mate, by fuch Experiments as we 
had opportunity to make here, we 
thought it not amifs to feek what in- 
formation we could get about this 
matter among the De(criptions thae 
EUs eo : H : are 
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are given usof Cold Regions: But I 
have not yetfoundany thing to have 
been taken notice of to this 


purpofe worth tranicribing, except» 


a paflage in the Arch-Bifhop of 4pfal, 
wherein though the eftimare of the 
force of [ce be, as we fhall by and 
by fhow, made aftera grofs manner, 
yet fince this tt {elf is more then I 
have met with elfewhere, I think fr 
worth fubjoyning, as cur Author de- 


livers it in thefe terms: Glactes (8S ops at. 
he ) prima & media hyemts adeo fertss Gent. Sep- 


CP tenax elt, ul (pifsttudine feu den {it a- 


te duorum digitorum fufferat hominem cap.14. 


Ambulantem, ‘trium vero dizitcram 
equefivem’ Armatum ; unius palma & 
dimidia, turmas, vel exercitus milites 
res; trium vel quatucr palmarum tnte- 
gram Legionem [eu myrtadem populorum, 
quemadmodum tnferins de bellis Hyema- 
libus memorandum ertt, 

But though this be fufficient to af- 
fordus an illuftrious Teftimony ofthe 
wonderful ftrong cohefion of the 
partsofice, yet we mention’d it but 
as a popular way of eftimate, which 
may better embolden Travellers, 
then fatisfie Philofophers, in regard 
Bb 4 that 










































SE ee ee ee ce 


y <a y 


37° 
thatthe Author, determines only the 
thicknefs of the ice, and nor the di- 
{tance of that part of it, that fupports 


the weight from the fhore or. brink, 


on which, as ona Aypomochlion, the 
remoteft part of the ice does- lean or 
reft, And if weconfider the ice asa 
Lever, and the Brink or Brinks on 
which it is f{upported, as a fingle or 
double fulcrum, the diftance of the 
weight may be of very great mo- 
iment in réference to its preflure or 
sravitationon the ice, which may 
much more eafily fupport the weight 
of divers men plac'd very near the 
prop, then that of one man plac’d at 
agreat diftance from it; as will be 
eafily granted by thofe, that are not 
{trangers to the Mechanicks, efpeci- 
ally to the nature and properties of 
the feveral kinds of Levers. . But nor 
now to debate, whether in certain 
cafes, the ice.we {peak of, may notres 
ceive fome fupport from. the fubja- 
cent water,. nor whether fome other 
circumftances may not fometimes be 
able to alter the cafe a little, our ve- 
ty confidering the icé as a ‘fingle or 
double Lever, though is may hinder 
Bt =) ve 
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us from meafuring the determinate 
ftrength of ice upon Olaus's Obfervati- 
on, yet it will fet forth the ftrength 
ofir{o much the more, fince by -bis 
indefinite expreffions he, {eems {ufh- 
ciently to intimate, that when the ice 
has attain d fuch a chicknefs, its refi- 
{tance is equivalent to {uch a weight, 
without examining on. what: part of 
the ice it chances to be placed, 

11, Thus far our Experiments 
concerning ice ( with the Appendix 
{ubjoyned out. of Olaus to the fame 
purpofe.) We will now. proceed to 
jome of. the . obfervations .we 
have met with in Scamens, Journals, 
and elfewhere. [fay to fome, becaufe 


to enumerate them all, would {pend 


moretime and labour then I can afs 
ford, and therefore J fhall jreftrain 
my felf to the mention of {ome few of 
the chiefefk, . 

I, Andin the: firft place for confir- 
mation of what I deliver‘d at. the bes 
sinning ofthis Section, from the.te: 
port of a Traveller’ into. Rufsia, 
touching the hardnefs of ice in thofe 
gelid Climates, in comparifon, of 
ourice, which J have. found, it eafie 
to 





















Bey ee 


ae pretence teens 
Gh } ns 


te 


sere arppenenn mam nema ena 


ee 





ed 


u 
~~, 


(378) 


to fcrape with glafs, orto cut witha 
knife; Ifhall{ubjoyn this paflage of 
Captain G, Weymouth, in his Voyage 
for the Difcovery of the Northweft 
paflage. 4s we were (fayshe ) break: 
ing off fome of this Ice, which was very 
painful for us todo, for it was almoft as 
hard as avock, &c, 

II. Nexttofhew, that it wasnot 
a fuperfluous warinefs, that made me 
in a former SeGtion doubt, that even 
the ice made of Sea-water might be 
altogether or almoft infipid; I will 
fubjoyn, that] have fince met with 
fome Relations, that feem to juftifie 
what is there deliver’d. ~ And in one 
of our Englifhmens Voyages into the 
Northern Seas, I find more then one 
inftance to my prefent purpofe, 
though fhall here fet down but one, 
which is fo full and exprefs, that ir 
heeds no companions: Our Naviga- 
tor {peaking thus; About nine of the 
Clock tn the forenoon, me came bya great 
Ifland of Ice, and by this Ifland we found 
fome pieces of Ice broken off from the faid 
Yland, andbeing in great want of frefb 
water, we hoyfed out our Boats of both 
Ships, and-loaded them twice with Ice, 
ye which 
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which made us very good frefb water, 
Burall this notwithftanding, I yer 
retain fome {cruple, till thofe that 
have better opportunity to make a 
more fatisfa@ory Experiment fhall 
eafe me of it, For though by thefe 
Narratives it feems more then pro- 
bable, thatthe ice inthe *mid{t of the 
Sea confifts but of the frefh Particles 
of water, that plentifully concur to 
compofethe Sea water, yet befides 
that, in cafe the frefh water were ta- 
ken, as fome of that, Ihave found 
mentioned in Voyages, has confefled- 
ly been, from the topof the ice, ic 
might poffibly be no more then melt- 
ed {now, which, as we elfewhere take 
notice, does in thofe extremely cold 
Regions eafily freez upon the ice it 
falls on, and oftentimes much. in- 
creafes the height of it: . Befides this, 
fay, the Argument from the infipids 
nefs of the relolved ice, will conclude 
but upon fuppofition, that as that ice 
was found inthe Sea, fo it was alfo 
made of the Sea water; which 
though it may have been, yet I fome- 
what doubt, whether it were or no, 
fince 1 find fome Navigators of the 
moft 
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moft converlant in. the.cold Climates 

to inform us, ; That moft of thofe vaft 
Quantities of ice that are to be met 

with about Nova Zembla,. and, the 

firait of Wezgats, and,that choke 

up fome. other paflages, . whereby 

. gnen have attempred to pafs into the 
_douth Sea, are compos'd of the accu- 
mulation of numerous piecesof ice 

( cemented together by cold water) 

that are brought down from the great 

Raver 04y, and others, forhat ir may 

* Neither Very well be duppos’d; that thefe 
hereafter * mountainous pieces of ice may be 
odo) fome of thefe, which, upon the fhat- 
though thetering Of ice in Bays and) ftraits, 


<b of partly by the heat of the Sun, ‘and 
be flopped Partly by the Tides, . may »be after- 
uP oe awards by the winds and currents dri- 
AN OVEN C AIT, 

with fuch huge mountains of Ice, fince the Rivers Oby and Je- 
nefce, and very many more, whofe names are not yet known, 
pour out fuch a quantity thereof, that in a manner it is incre- 
dible : For it cometh to pafs in the beginning of the Spring, that 
in places near unto the Sea, the Ice through the exceffive thick- 
nefs, and multitude thereof, doth carry down. wood before: it. 
And without doubt this x the caufe, that about the fhore of the 
Srait of Weigates, fo great abundance of floating wood is eve- 
ry where feen : and whereas in that Grait near nto Nova Zem- 
bla, it is fo extreme Cold; it is no marvel, if invegard of the nar- 
rowne/s of the flrait, fo huge heaps of Ice are gathered and 
frozen together, that in the end they grow to fixty, ov at leaf to 
fifty fathomes thicknefs : ‘Says the Defcription of the Countreys 
of Siberia, Samojeda, go'c. extant in Purchas’s third part of his 
Pilgrim. Lib; 3. Cap. 7. ven 
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ven all up and down’ the Seas, to 
parts very diftant from the fhore, and 


| fome of thefe.it may be,. that our 


Countreymen met with, and ob- 


_ tain‘d their freth water from’: Which 











I.the rather mcline torhink, becaufe 
that ( as'we fhall have occafion to obs 
ferve in another Sc&ion ) the main 
Sea it{elfis feldom or never frozen, 
But my {cope in all: this, ‘is, but to 
propole a {cruple, not an opinion. 

III, The next and principal thing 
concerning ice, is'the bignefs of it, 
which I find, by the Relations partly 
offome Acquaintances of my own; 
and. partly of fome Navigators into 
the North, tobe fometimes not only 
prodigious, but now and then fcarce 
credible, And therefore, as] fhall 
mention but few inftances, that J 
have fele&ed out of the bef Journals; 
and other writings I have met with, 
fol fhall ‘add a few more Teftimo- 
nies to keep them by their mutual 
fupport, from being entertain’d with 
a Disbelicf, which their ftrangenefs 
wouldelfe tempt men to; 

Ofthe vaftnefs of fingle mountains 
ofice, the moft fiupendious ah 

ple, 
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ple, that for ought [know, is to be 
met with in any language but ours, 
is that; whichI formerly took notice 
ofoutofthe Dutch Voyage to Nova 
Zembla, which was ninty fix foot 
high ( that is above twenty foot high- 
er, thanona certain occation I found 
the Leads of weffminfter Abbey to be.) 
But ‘tis probable, that our Captain 
James met with as great, if not 
greater: For though in fome places 
he mentions divers hills of Ice, that 
were agroundin 40, fathom water, 
and confequently were as deep under 
water, as that newly taken notice 
of out of the Hollanders ;, And though 
he elfewhere mentions other pieces 
of no lefs depth, and twice as high as 
his top-Maft head, andthis in June, 
yetelfewhere, and long after rela- 
ting his return home, he has this paf- 
fase; we have fail’d through much 
mountainous Ice far higher then our Tops 
Maft head: But this daywe fail d Ly the 
highe(t that 1 ever yet faw, which was tus 
credible tndeed to be related. 

But the ftupendioufeft piece ( for 
heighth and depth ) of fingle Ice, that 
perhaps has been ever obfervd and 

« meafur'd 
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383 ) 
meafur'd by men, is that which our 
Famous Englifh Seaman Mr, 7, Baf- 
fin (whofe name isto be met with in 
many modern Maps and Globes ) 
mentions. himfelf to have met with 
upon the coaft of Greenlazd, whole 
whole Relation I fhall therefore {ub- 
joyn, not only becaufe of the flupens 
dioufnels of this piece of ice, but be- 
caule he takes notice of an obfervatis 
on, which I knew not to haye been 
made by any, and comes fomewhat 
near the eftimate,we formerly made, 
ofthe proportion betwixt the extant 
and immers’d parts of floating ice, 


| Only the following Eftimate makes 
| the extant part fomewhat greater 


then we did, which may eafily pro- 


ceed from other mens having, as 
| Mr. Baffin here does, grounded their 


computation upon what occurr’d to 
them at Sea, orin {alt water, where 


) the ice muft fink lefs, then in frefh 


watcr, fuchasmy Eftimate fuppos’d, 
Our Navigators words then are thefe, 


The 17. of May we faild by Many great Purchaf. 
fome of which were above 'ib-4-<4- 
200, foot high above water, as I proud 


| t by one Shortly After, which I found tobe 
| : 
if 


Ulands of Ice, 


249, 
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240, foot high, and sf ‘the report of fome | di 
mén be true, which affirms, that there 7s ql 
but one feventh part of Ice above water, i 
then the height of that ptece of Ice which I of 
obferued was one hundred and forty far | | 
thoms, of one thoufand fix hundred and -|\ |' 
a eighty foot from the top to the bottom, T his. | wh 
Aa proportion I know doth boldinmuch Ice, | 10! 
ee but whetber it dofotn all, [know not, iz 
Thus far of the height and depth | m 
of fingke pieces of ice: as for the, | fa 
other Dimenfions (the length and | ; 
breadth ) I remember nor, that I have 
read ofany, that had the Curiofity to 
meafure the extent of any of them, 
excepting Captain James, whole 
Ship being once arrefted, between 
{ome flat and extraordinary large 
pieces of ice, he and his men went, 
out to walk upon them, and he took 
the pains'td meafure fome of the pies 
Pag.17. ces, which he fays he found tobea 
1000, ofhis' paces long, And’ pro- 
bably among fo many mountainsand | 
Iflands of ice, there would'have been 
aoe found fome intite pieces, “of a Breat- 
ran er extent then even thefe, af men had 
es! had the curiofityto meafure them, 
a Hitherto we havé treated of the 
ey bigne(s 
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bignefs of  fingle pieces of ice, wé 
will now proceed to fay fomething 
of the dimenfions of the aggregates 
of many of them,among which having 
fele&ted four or five as the principal, 
I remember my felf to have yet met 
with, Iprefume it will be fufficient 
tof{ubjoyn them only. 

About ten of the clock we met with a 
mighty bank of tce, being by fuppofitcon 
feven or etght leagues, or twenty four 
miles long, ( {ays that experienced Eng- 
lith Pilot Fames Hall, in his Voyage 
of Denmark for the difcovery of Greens 
land, ) 

Another of our Englifh Naviga- 
tors mentions, that evenin Fane all the 
Sea ( wherein he wasindeavouring to 
fail ) as far as be could {ee from the top of 
aligh hill; was covered mith ice, (aving 
that within a quarter of a mile of the {hore 
tt was clear round about oncein aTide, 
By which laft claufe, it feems, that 
this vaft extent of ice, was either one 
intire floating Ifland, or at leafta 
vaft bank or rand (as fome Scamen 
term it ) of ice, : 

But the ftrangeft account of banks 
of ice, that I have’ yet met with in 
ieee C2 ee any 
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any fober Author, is that which is 
mention ’d by the learned French Hy- 
drographer, Fourmer, who relates, that 
in the year 1635. the French ileet 
failing to Cavada, met with feveral 
pieces of ice, as high as fteeples, and 
particularly one, whether piece or 
bank of ice (for the French word 
Glace may fignifie either ) which they 
were troubled to coaft along for 
above forty leagues. If this be the 
fame ftory, (as one may fulpec it to 
be, by the circumftances of the place, 
and fleet, ) thereis a great miftake 
in another place, where our Author 
{peaks of the vaftnefs ofthe ice: but 
if it be another ftory (as fome diffe- 
ring circumftances argue) the French 
itf{eems met with ice far more ftu- 
pendious, then even that already 
mentioned, . For, ( fays our Author ) 
Hydrogra- in the Sea which wafhes Cayada, 


’ phie du P- there ig often feen, even in the 


G. Fourni- 
enfiv.9. moneth of Auguft, to pals by, Ices 
csp. 29. much bigger then Ships, In the year 


compar “1° 
with che 1635.the French Fleet failing there, 


22.Chap. coafted along, for three days and 

of the : 

fame three nights, one that was above 8o, 

Book, leagues long, flat in fome places like 
7 ideas Ve vatt 
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vaft Champions, and *'high in 
others like -frightiul hills, The lat- 
ter part of which paflage may cons 
firm what we formerly deliver’din 
another Secion, concerning. the un- 
equal compagination of Icy Iflands. 
To what has been. faid touching 
the extent, ahd other dimenfions of 
floating, or at leaft loofe pieces of 
ice, it will be fit co add fomerhing 
ofthe extent of ice, coherent to one 
or both of thofe fhores, that bound 
the water, whofe’ upper part is:con- 
geal’d, And in the firlt place, we 
fhall out of many inftances to our 
prefent purpofe, that might be bor- 
towed, from the writings of Olaus 


Magnus, {ele& this-one memorable 


one that (hall ferve for all ; Neque mt- 
nort belland: zmpetu({ayshe)) Suect ac 
Gothz faper aperta glacte, quam in ipfa 


| folidifszma terra coufligunt 5 tmo, ut pri- 
) ws diiium eft, ubi antea aftzvo tempore 


acerrima commiffa funt bella Navalia, 
eifdem in locis glacte concreta, aciebus 


se 


Olai Mags 


” Lib.3.cape 


2.Pag+334 


































tds 


a 


men 8 rengperemnce meer canatpar oRRES ~te ere 


Soy sera eran rmemnsimm ateen eran cee inmate nae 
P 


( 538 ey: 
[preterit then, what,he elfewhere 
relates. of the Voyages,;and WVars 
made in Winter bythe Northern 
Nations, They, that’ have liv'd in 
thofe Countries, relate, as. things 
moft known and familiar (-what has 
been confirmed to me, by more then 
one uniuipected eye .witnels ) the 
long Journeys that are commonly ta~ 
ken upon the Icy Bridges, or rather 
plains, by cravellers,:.with all their 
Carriages to very diftant places. And 
that which may bring credit to thefe 
firange relations, by fhewing, that 
no lefs unlikely ones are fometimes 
true, is, what all Europe knows, that 
within thefe three years the whole 
swedifb Army, led on by their King, 
march’d over the Sea to the Ifland of 
Zeeland, where Copenbagen the Capt- 
$2 ¥a. tal City of Denmark {tands, ™* Burt 
alias ¢g May teem much more ftrange, which 
his aunts 1 will therefore add, that as in the 
st North Countries frequently, . fo 
fund: con- fometimes even inthe watmer Regi- 


gelavit : 
€ inatine OS of the Eaft, the Sea.itfelf, has’by 
Aqua ) ut non tantim plauftra, fed integrum exercitum ad ali= 
quot Milliaria Germanica fecure vextrit, &G. Inguit T. Barthol. 
De nivis ufuy pag. 43- whe. 
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339 ) 
the Cold, been ‘congeal’d to a pro- 
digious breadth, Zefoltum eft, (faith 
Bartholinus: quod refert’ Conflaminys 


Barthol.de 


Manali es ilitAjnalibus acca ffe, Theod- nivis ufuy 


phtlo tinper antes ut hyems [eva mare con 
gevet tn clacvem ad profunditatem fané 
Fmmenf am, ba sipidumque tllud Elemena 
tum, sapeass aol duvitiem, fiuxtone pror- 
{us adempia, Vedigeret. And Adichael 
Glycas- relates, That tn the year 7°75, 
the Winter was fo[barp inthe Eafts that 
along the Coat, the Sea (he*means the 
Mediterranean ) wis frozen for §9. 
leagues, andthe Ice was compatied as tn- 
to arock, 30. Cubits deep; fo flrangea 
Quantity of [aow, ltkewife falling, that 
tt wasrasd to the height of 30, Cubits 
above the Ice, which likewife agrees 
very well with what we formerly no- 
ted, touching the poffible increafe of 
the ‘height of fome pieces of ice by 
the falling of the {now upon them, 

IV. Itremains now, that we fubs 
joyn afew promifcuous obfervations 
coticerning tce, that are not fo readis 
ly reducible to the three foregoing 
heads. 

And we fhall begin -with what was 
taken notice of by the Dutch in their 
Cc 3 Nova 


cap.6. 


Glycas a-" 


pud Four- 


niersliv.9» 
Cap.19s 
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Nova. Zembla Voyage, where rela 
ting how they faftned, their Ships toa 
. great piece of ice, to fhelter theme 
{elvestrom the ftormy winds, There 
(add they) we went upon the ice, and 
wondred much thereat, it was [uch man- 
ner of Ice: for ow the top zt was full of 
earth, and there was found about forty 
gas, and it was not like otbertce, for tt 
was of aperfett Azure colour, Izke to the 
sktes, whereby there grew great contention 
of words anpong{t our men, [ome faying 
that it was ice, others that 2t was fromen 
land; for tt lay unreafonable bigh above 
the water, it was at leaft erghteen fathom 
under the water, clofetothe ground, and 

inthe Be PEP fathom above the water, ©. os 
vening we Lhe like blew colour in rocky pie- 
werein- ces ofice, | remember J] have fome- 

clofed a- ; 
mong where found, to have been taken:no- 
great pie- tice of by a modern Navigator, or 
te) as Whether the words of Vergel, \con- 
high as ur Corning the frigid Zone, Cerulea gla- 


Poop, and -; ; y ‘ 
fom af rboKte Concrete, atque imbribus, atrts, be 


(harp blew long to this fubje&t, I leave others to 
corners of confider, nor fhall] fkay to examine, 
them did hett ss bl, a | “a 
each quiteWhether this blewnefs, that has been 
under w. Obferv d in ice, be always an inherent 
cat's" or permanent colour, or elfe fomes 
wh eee times 
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times one of thofe that are ftyl’d Em- 
phatical., | | 

‘Tis very confiderable, if it be 
true, whatis related by Olaus Afag- 
nus, concerning the degenerating (1f 
I may fofpeak ) of ice, from its won 
ted hardnefs in the Spring of the 
year, For in the fame Chapter, 
where he gives us the lately tran{cri- 
bed account of the ftrength of Ice in 
thofe Northern Countries, after ha- 
ving interposd fome other paflages, , 
he fubjoyns thefe words; Lzquefcente oy, 1s, 
tamen glacte ad princtpium Aprilts, nul- t.cap.14. 
lus ejus {pifsitudint, minus fortitudint, 
niftin aurora,ambulando confidit, quia 
folts diurno afpettutam fragilis redditur, 
ut que equeftres armatos paulo ante portas 
verat, vix. hominem nunc (ufferre pofsit 
gnermen, . 

This puts mein mind to add, that 
oftentimes in the writers of Journies 
and Voyages, we meet with mention | 
of great noifes made by the breaking 
ofice, andinthis very Chapter our 
Archbifhop taking notice of the 
clefts that fometimes happen in 
Champions of ice, adds, That whez 
the ice chances thus to open, efpecially if 

Cc4 it 






























































































































Ny) 


caemeesupaietel 
ri Re 
ESO Poa ta tae a 


Bie pe ee 
eras 


Le 





ee 


a 


'¥ nen a a A earner ee caren pmecemen erm ere 


(392) 
it bein the wight, the noife of at maybe 
heard afar off, like the loud and horrid 
noife of thunder, and of earthquakes, 
And on this occafion may be fubjoyn- 
edacouple of paflages extant in dif- 
ferent places oi the formerly menti- 
on’d James Hall’s Voyages: The firtt 
is thus delivered; when we met wttha 
huge and high Lfland of ice, we fteering 
bardio board the fame, and being {hota 
litle too Novthwards of it, there fell 
from the top thereof, [ome quantety of ce, 


which in the fall did make [uch a noife, as. 


though zt bad been the report of five Ca- 
nons, But the next paflage ismore 
dire&ly pertinent to our prefent{ub- 
je&, and is couchd in thefe words ; 
About twelve of the clock thw night, at 
being (till calm, we found our [elves [ud- 
denly compaffed round about with great 
Iflands of ice, which made fuch a hideous 
notfe, as was moft wonderful, fo that by no 
means we could double the fame tothe weft- 
wayd, wherefore, Sc. 

Of thefe kind of icy thunders (as 
fome travellers call them.) there are 
divers inftances to be met with, 
mention’din the feveral Voyages of 
the Hollasders, & particularly in thofe 
. to 
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to Nova Zembla: But many of thofe 


noifes feemto be made by the dafh- 


ing of the great pieces of ice againft 
oneanother: Butif ithappen, when 
the ice (as fometimes.it is {aid to.do) 
f{eems to cleave, as it were, of its own 
accord; tous that live ina tempe- 
rate Climate, it may be a matter of 
fome difpute, whence thefe loud 
ruptures of ice may proceed. For 
Olaus «Magnus, inthe Chapter above 
cited, does not improbably afcribe 
them to the warm exhalations, that 
in fome ‘places’ afcend out of the 
ground, And I remember, »in fa- 
vour of this opinion, that I once cau- 
fed divers pieces of thick ice to be 
brought out:of a cool place into a 
fomewhat warm room, and liften- 
ing, obferv’'d a noife to come from 
them, as if it had been produced by 
ftore of little cracks made in them, 
but fomewhat or other prevented me 
from repeating the Experiment, and 
fatisfying my {elf about the Conje- 
dure, Buthaving lately inquired of 

an intelligent ‘Polanzder, that has tra- 

velled much upon thefe icy plains, 
he agreed with our Author, and 
go Bae others, 
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others, asto the frightful noife, that 
are producd by thefe cracks of ice, 
but affirm’d upon his own obfervati- 
on (for that I particularly inquired 
after ) chat thefe.great clefts were of 
ren made, not by thawing heat, bute 
by exceffive cold, and that he had ta- 
ken notice of them in extremely 
fharp weather, . Indeed: we fome- 
times obferve, that in very bitter 
' froftsthe frozen ground will cleave, 
as we elfewhere have occafion to take 
notice. But whether that be nor a 
different cafe from this, or whether 
the Polontan Gentleman were not 
miftaken, or whether both thefe men: 
tion’d accounts of the cleaving of ice, 
may on different conjuncures of cir- 
cumftances take, place, we leave to 

farther inquiry. 
There isa tradition concerning ice, 
about the famous Volcan-Hecla, in 
Tfland, which, though verily believ'd 
Olus: among the fuperftitious. vulgar of 
lib. 11. @ thofe parts, is {poken of fo flightly by 
Blefkenius Blefkenzm, who being uponthat coatft, 
libs a) had the curiofity.to fail purpofely thi- 
22, ther, that think ic not worth while 
totake any farther notice of it; But. 
| “twere 
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‘ewere too tedious to fet down inthis 
Section, ( which the ftrangenefs and 
variety of the Theme has made fo 
prolix already ) the other ‘things, 
that may; be mentioned without im- 
pertinency concerning ice; and there- 
fore we fhall here defift from {fo la- 
borious a task; as-allo omit the hand- 
ling of {now and hail; For, though 
they are reducible to ice, yet J shall 
at leaft fufpend the treating of them, 
partly becaufe Bartholiaus and Afeteo= 
vologits have fav'd much of my la- 
bour, and partly forthe reafon new- 
ly intimated, fo thar we {hall con- 
clude this Section as foon as we have 
taken notice, that there is yet fome- 
what relating to ice, which, being in 
it {elf confiderable, and whereof hi- 
therto no experimental account ap- 
pears to have been, given, what we 


our felves have, tried about it, may 


challenge to be treated of apart. 
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gasnesness seseaussnigs 


Title XVI 


Experiments and: Obferwations 
touching the duration of Ice 
and Snow, and the deftroy- 
ing of them by the Air 
and feveral Liquors. 


1.91 may be an Experiment, as 
Dect inftructive as new, to de- 
termine, what liquor diffolves ice 
foorier then others, and in what pro- 
portion of quicknefs the folutions in 
the feveral liquors are made, ~ For 
Men have hitherto contented them- 
{elves to fufpe& in general, that 
there are other liquors potentially 
hot, wherein ice will fooner diffolve, 
then it willin water, Butthis opi- 
nion either being grounded upon no 
Experience atall, or taken upupon 
the fight of what happens to pieces of 
ice, which no care was taken to re- 
eC Sa ena 
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duce to the fame buik and figure, no 
more then to meafure attentively how 
long one outlafted the others; we 
thought fit to try, if we could not 
bring this matter to Experiment, and 
make a determination in it, though 
not exactly true, yet /efs, remote 
from exadctnels then had been yet, for 
ought I know, fo much as attempt- 
ed, 

2. In order to this we procured 
fome bullet moulds, and having fir 
carefully ftopped the little Crevice, 
that 1s wont to remain betwixt the 
two halfs of the mould, with a good 
clofe Cement, we afterwards filled 
them with water, and carefully clo- 
fed up the orifice of the hole, at 
which the water was poured in, and 
then fetting the mould to freez in ice 
and falt, we found it difficult enough 
to keep the water ( more or lefs of it) 
from runhing away through fome un- 
perceivd paflage, before the cold 
could have, time by congealing itto 
arreft it, But after a while, when 
we had thus.made a bullet of ice, we 
found it a new and greater difficulty 


toget it whole out. of the moulds, 


with- 
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Withotit warming them, ‘for by that 
way we could indeed loofen the ‘ice, 
but then we could not avoid thawing 
ittoo, and that moft times not uni- 
formly: wherefore we tried by grea- 
fing the infide of the moulds to keep 
the ice from fticking fo clofe to them, 
( notwithftanding the diftention the 
water fuffered by its being frozen ) 
but that we might pick out the bullet 
entire, and this fiucceeding well 
enough, we hoped by this way to ob- 
tain our end, which was to have a 
competent number of pieces of ice of 
equal bulk, and of the fame figure to 
be put atronce to thaw in feveral li- 
quors; but we could by no means 
procure moulds, which had any 
number of diftin& cells of the fame 
bignels, thofe long pairs of moulds 
that were tobe met with in fhops; 
having their’diftin& cells generally 
made on purpofe of very different 
bignefles, which rendred them altos 
gether ulelefs for our defign. 
Wherefore we were fain,for want of 
an exacter way, to take'a glafs pip 
of the moft even and Cylindrical that 
we had, and of a bore capable to ads 
Me 
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mit a big mans little finger, this clafs 
being fiopt at one end, and kept 
open atthe other, was filled to the 
height of abouc halfa foot or more of 
fair water; and ice, and falr, being 
heaped up about it, that the cold 
might reach as far-as the warer did, 
it was quickly frozen. ‘In the mean 
while, 1 had caufed feveral wide 
mouth'd glaffes to be brought into 
my Chamber ( wherein, by reafon 
of fome indifpofition, that hindred me 
irom going abroad, I kept fome fire ) 
and having poured feveral liquors 
into thefe glaffes, which had been 
placed all ona row,we fuffered them 
to reit there a while, that the ambi- 
ent Air might have time to reduce 
them, as far asit could, to its tem- 
per, and confequently to the fame 
temper as to heat and cold, and then 
with the warmth of ones hand, the 
included ice being loofened from the 
glafs, as it was taken out, and a .ru- 
ler divided into inches ‘and eights, 
being laid alongft it, with a knife a 
little warmed, the ice was foon, and 
yet not carelefly, divided into {everal 
{mall Cylinders of three quarters of 
an 
























































































































400 ) 
an inch,a pieces andthefe Cylinders 
chus reducedto as fenfible an equality 
aswe could, were nimbly and carez 
fully put into the feveral liquors here- 
after to be mentioned, and whileft 
we our felves watched very attentive- 
ly, till each of thefe icy Cylinders 
was_gusie, and yet but juft diflolved; 
we caufed others to keep time by the 
help of a Pendulum, whofe Vibrati- 
ons were each a fecond mi- 
nute ( or 60, partof a Common Mi- 
nute, whereof 60, go to make’ an 
hour )and it was. eafie for thofe we 
appointed, to watch the Vibrations 
of the Pendulum, notwithftanding 
the Quicknefs of its Motion, becaufe 
it was fitted to a little Inftrument 
purpofely contrived for {uch nice ob- 
{ervations, «wherein a long Index moz 
ving upon a. divided Dyai plate, did 
very manifeftly point out the number 
ofthe Diadromes made by the Pendu- 
lum, bt 
3, This “Experiment: was _after- 
wards repeated twice with Cylinders 
of ice, each of them an inch long, and 
thoughthe fucceffes of thefetrials were 
various enough, yet we fhall tn 
ot 
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‘both the laft, (as being made with 


more advantage then the firft) thar 
the more light may be gathered from 
them; atid that at leaft we may dif- 
cover how difficult itis to make {uch 
Experiments:itt this matter, as that 
all the nice circumftances of them 
may fafely be relied on, 


Eigdrials , . 
1, Oylof Vitriol, _wherea Cylin- 
der of Ice, ofan iuch long, being put 
into; lafted 5. minutes. 
2, Spirit of Wine, Cin which the 
ice funk |) lafted'12. minutes, 
23, Aqua fortes latted 125 minutes, 
4. Water lafted abouti2. minutes, 
reg. Oyl of Turpentine. lafted (not 
good’) 44, minutes, 
6, Airlafted 64, minutes. 
| AT. Trial, 
>, 1, In Oyl of Vitriol, where an inch 
of Cylindrical ice lafted 3. minutes, 
2..In Spirit of Wine, lafted 13. 
minutes, 
rio3. In Water, lafted:2.6, minutes, 
4. In Oylof Turpentine, lafted 47, 


minutes, © 
| Dd 5,10 
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5. In Sailet Oyl, lafted’s 2.minutes: 
6. inthe Air, lafted 152.minutes, 


4, Werlikewife thoughtit worth 
trying, whether there. would be any 
difference, and how much difference 
there would be in the Duration ‘of 
pieces of ice ofthe fame bulk and fi- 
sure, fome of them made of com- 
mon water, aid othérs of frozen 
NWVine,Milk, Oyl; Urine, and other 
{pirituous liquors 5 thefe feveral pie- 
ces being expoled to be thaw d inthe 
fame Air, or other ambient liquor. 

5. Wealfotried whether Motion 
would impart a heat to ice, by nim- 
bly rubbing:a ftrong piece of ice upon 
a plate ofice, and thotigh this feem- 
ed to haften the diffolution. in, that 
part of the icy ‘plate; where the. Al- 
tritionhad been made, yet we were 
unwilling to determife the matter, 
till further: and exaées | trial “have 
been made, Bo) the ic 

6. Andi this. brings anto’‘my ‘mind 
an Experiment, that has by fomebeem 
thoughtvery ftrange. .. Fhe occafion 
Lrememberwas, that Icrécéived the 
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from a Nobleman of great eminency 
and learning, who chancing to come 
in, while ] was making ° fome trials 
With ice, would needs know: what] 
was doing with it, but the prefence 
Ofavery tair Lady, in whom Hymer 
had made him happy, and of fome 
other Company of that Sex, that he 
brought along ‘with him, inviting 
mé to give him the anf{wer, that I 
thought would be moft fuited and 
acceptable to his Company, I mer- 
rily told him, thatI was trying, how 
toheata Cold liquor with ice, and 
to fatisfie him, that was no impoffi- 
bility, I held out an open mouth’d 
elafs, full of a certain liquor ( which 
for fome juft reafons I do’ not des 
feribe, but do plainly teach ic inan 
Opportuner place ) and defired them 
to feel, whether it were not aGtually 
Cold, and whe they were fatisfied, 
it was {0, I chofe among the pieces 
Ofice, that lay by me, that I jude’d 
by the eye tobe fit for my purpofe, 
(for every piece was not fo, for a rea- 
fort I elfewhere fhew, ) atid throw- 
ing it into this liquor, it did not only 
ita trice vanifh in it, but the Lady; 
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[was mentioning; feeing the liquor 
{moak, and advancing haftily to try, 
whether ic were really warm, found 
it fo hot,, that fhe was quickly fain to 
let ic alone, and had almoft burnt her 
tender hand, with which fhe had, in 
{pight of my difiwafion, taken hold 
of the glafs, which Her Lord him- 
felf could fcarce indure to hold in his, 
But this Experiment, which for the 
main | have repeated before compe- 
tent witnefles, though it.be not im- 
pertinent tothe Hyjtory of Cold, yet I 
fhall not. build much upon it, be- 
caufe, how ftrange foever many have 
been pleafedto think it, I fhall elfe- 
where fhew, that. I made ufe of a 
certain, unperceivable flight, which, 
in my opinion, did as well, as the na- 
ture of the liquor and the texture of 
the ice, contribute to the fuddennels 
and furprizingnefs of the Effect. 

7. Butto return to the duration.of 
the effets of Cold, I think thofe 
much miftaken, who imagine, that 
the effe&s of Cold do continually 
depend uponthe actual. prefence and 
influence of the. manifeft. efficients, 
as the light of the Air dependsupon 
the 
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the Sun, or Fire, or other fuminous 
body, upon’whole removal it immes 
diately ceafes, For when cold agents 
have aGually brought a difpofed fub- 
jec& to a ftate of congelatioh, though 
the manifeft efficient caufe ceafe from 
acting, or perhaps from’ being, the 
effect may yet continue, ‘Por in moft 
cafes, if a certain texture be once 
produced in a body, it is agreeable 
to the conftancy ofnature, tharit pers 
{evere in thar ftate, till ic -be forcea- 
bly put outof it, by fome- agent ca- 
pable to overpower it, and though 
we ulually fee ice and {fnow, as It 
were of their own accord to melt 
away, when the frofty conftitution 
of the Air ceafes; yet the canfe of 
that may benot barely the cefflation 
of frofty weather, but that thofe ca- 
fily diffoluble bodies are expofed to 
the free Air, which being ‘heated by 
the Sun beams, and perhaps by calos 
rifick expirations from the earth, is 
furnifhe with-an actual canfe, upon 
whofe account it deftroys the texture 
of the ice and {now ; but even here 
above ground, if fnow: be" well com- 
paced into-gteat maffes, in which 
Dd 3 by 
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by teafon of the clofenefs of the little 
icickles, but little Airis allowed to 
getbetween them, I have feen {uch 
maffes of {now laft fo long, not only 
in thawing, butin rainy weather, as 
to be wondered at, and if fuch {now 
Cor ice ) be kept in a place where it 
may be fenced from the Sun, and 
other external enimies,. though the 
place, it is lodged in, be not any thing 
hear cold enough to produce ice, yet 
it will, as {ome trial, hath taught me, 
preferve ice and {now for a very long 
time, 


Appendix to the XVI. Title. 


"A N eminent inftance to confirm 
what is delivered at the clofe of 
the foregoing SeGtion, is afforded us 
by the confervatories, wherein {how 
and iceare kept all the Summer long, 
Of thefe I have feer in Jtaly, and elfe- 
where; but fuppofing I had the com- 
mand of fome Jtglan; and. other 
hooks, wherein I fhould meet. with 
| tg the 
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the dimenfions, and other circum- 
ftances rhatbelong rothem, my find: 
‘ing my expectation difappointed by 
thofe books, makes me think it very 
well worth while to fubjoyn fome- 
what about things, that may give us 
Opportunity of making a multitude 
of Experiments about Cold. And 
therefore meeting the other day (by 
good chance) with my «ingenious 
friend Mr, 7. Evelyz, his . inquifitive 
travels, and his infight into the more 
polite kinds. of knowledge, and par- 
ticularly Archite@ure, made me. de- 
fire and expe& of him that account 
of the Ytalzam way of making confer- 
vatories of fnow, that I had mifs'd of, 
infeveral Authors; and having rea- 
dily obtaind my defire of him, I 
fhall not injure fo juftly efteem’d:a 
fiyle as his, todeliver his def{cription 
in any otherwords,. then .chofe enfu- 
ing ones, wherein I received it from 
him, | | 

{ The: {now Pits in Zialy, Sec. are 
funk in the moft folitary, and cool’d 
places, commonly at the foot of 
{ome mountain or elevated'ground, 
which may beft protec& them from 
ane Dd 4 the 
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thé Meridional and Occidental Sun 
25. foot wide at the orifice, and as 
bouts0. indepth, isefteem’d a.com- 
petent Proportion, . And though 
this be excavated in a Conical forms 
yetitis made flat at the bottom or 
point. The fides ofthe Pit are fo 
joyc’d, that boards may be nail'd. ups 
on them very clofely joynted. (His 
Majefties at Greenwich newly madeon 
the fide of rhe Caftle-hill, 1s, asl re- 
member, fteen’d with, Brick, and 
thave. hardly fo. wide at the mouth,) 
fern fe About a yard from the bottom is fix'd 
‘iw with a ftrong Frame or »Tresfle,~ upon 
reeds long- which lies a kind of woodden grates 
God of thetop or cover is double thatch d, 
boarding with Reedor Straw, upon a copped _ 
or fleening- frame or roof, in one,of the fides 
whereofis anarrow door-cale, hip- 
ped on like the top of a Dormer, 
and thatch’d, and fo it is complete, 


To conferve Snow, 

They lay clean: Straw upon the 
srate or wattle, fo as:to keep the 
Snow from running through, whileft 
they beat it to a hard cake of: an icy 
confiftence,: which is near one foot 
wy : ' thick, 
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thick, upon this they make a layer 
of firaw, .and.on that {now, beaten as 
before, and. fo continue’ a bed of 
ftraw, and a bed of {now; S, S, S$; 
till the-pit be full.to the brim, Fis 
nally,. they lay Straw or Reed ( for 
I remember to have f{éenboth ) a 
competent thicknefs over all, and 
keep the door lock’d, This grate is 
contriv’d, that the fnow melting by 
any accideatin laying, or extraordi- 
nary feafon of weather, may drain 
away from the maf{s, and fink without 
{tagnating upon it, which would ac- 
celerate the Diffolution, and there- 
fore:the very bottom is burflightly 
ftcen'd, Thofe: who aré. moft cirz 
cum{pec& and curious, preferve a'tall 
Circle of fhady. trees about the pit, 
whichmay rather fhade, . then-drip 
upon it, ] is 

Thus tar this learned»Gentlemans 
account of Confervatories of Snow, 
And on this occafion I: might add 
whatthe Dutch intheir Nova Zembla 
Voyage relate, namely, that' the three 
and twentieth of June, though it were f air 
Sun|biny weather, yet the heat: was not fo 
fireng as to melt the Snows, to afford them 
ou: water 
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water to drink, and that tic {pight of thesr 
being reducd to put Saow into their 
mouths, to melt it down into their throats, 
they were compelled to indure great thir(t. 
Butbecaufe it was in focolda Cli- 
mate, that this duration of the Snow 
was obferv'd, I fhall rather take no- 
tice, that in the Alps, and other high 
mountains, even of ! warmer Cli- 
mates, though the fnow doth partly 
melt towards the end of Summer 5 
yer in fome places, where the refie- 
&ion of the Sun beams is.lefs confide- 
rable, the tops will even then remain 
covered with {now, as we among ma- 
ny others have in thofe Countries ob: 
{erved, And for further confirmati- 
on ofthe Doérine deliver'd at the 
end of this 16. Title, 1 fhall fubjoyn 
a Paflage, which having unexipec- 
edly met with in an unlikely place of 
Captain Fames’s Voyage, Ithinknot 
fit to leave unmention’d here, noton- 
ly becaufe tis the fole artificial obfer- 
vation that I yet met with, concern- 
ing the lafting of ice, and fo may res 
commend to us the Ingenuity of an 
Author, whofe Teftimony we fome- 
what frequently make ufe of, but be- 

| caule 
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caule the obfervation is init {elf re. 
markable, and notwithflanding the 
difference of places may ferve forthe 
purpofe we alledge it ; Our-Navisa- 
tors words are thefe 3 J have iz Jul 

and in the beginmng of Auguht taken 
fome of the Ice into the fhip, and cut it 
{quave twofoot, and put it intothe Boat, 
where the Sun did {hine onit with g Uery 
firong reflex about it, And notyith. 
flanding the warmth of the Ship ¢ for we 
kept a good fire ) and our breathings, ane 
motions zt would not melt in eight or tex 
days, .Andit is alfo confiderable to 
our prefent purpofe, what thefame 
Author elfewhere has about the du- 
rablenefs of the Congelation of the 


Pag.tor, 


ground not yetthawd at the begine pay. 66, 


ning of June. For the ground ( fays 
he ) was yet frozen, and thus much we 
found by experience in. the burying of ovr 
Met, th fetting up the Kings Standard 
towards the latter end of June, and by-ouy 
Well at our coming away, in the beginnin 

of July, at which teme upon the land, for 
fome other reafons, it was very hot wen- 
ther. 


Title. 
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SASDSRAOA SSS REBAR SDSS 
Title XVII. 


Gonfiderations and Experiments 
touching the Primum Fri- 


gidum. 


z;¢ He difpute, which is the Pri 

mum Frigidum, 1s very well 
known among Naturalifts;  fome 
contending forthe Earth, athers for 
the water, others for the ir, and 
{ome of the Moderns for Wztre: But 
all feeming to agree, that there 1s 
{ome Body or other, that is of its own 
nature {upremely Cold, and by par- 
ticipation-of which, all other cold 
Bodies obtain that quality, 

2. Butfor my part, Ithink, that, 
before men had 4o hotly difputed, 
whichis the Primum Frigidum, they 
would have done well to enquire, 
whether there be any fuch thing orno 
¢ in the fenfe newly exprefs'd.) For 
: though 
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though I make fome {cruple, refo- 
lutely to contradiit {uch feveral Se&s 
of Philofophers, as agree in taking 
It for granted, yet I think it may be 
hot irrationally Quefiion’d, and that 
upon two or three accounts, 

3. For (firft) it is difputable 
enough, as we fhall hereafter {ee, 
whether cold be (as they {peak) a 
pofitive quality, or abare privation 
of heat, and ull this queftion be de- 
termined, it will be fomewhat im- 
proper to. wrangle . follicitoufly, 
which may be the Primum Frigidum, 
For if a Bodies being cold, fignifie no 
more, then its not having its infens 
fible parts {o much agitated, as thofe 
of our Senfories, by. which we are 
wont to judge of taGtile- qualities ; 
there will be no caufe tobring ina 
Primum Frigidum, upon. whole ac- 
count particular Bodies mutt be cold, 
fince to. make this or that Body fo,. it 
fuffices that the Sun. or, the Fire, .or 
Jome other agent, whatever it were, 
that agitated more vehemently. its 
partsbefore, does now either ceafe 
to agitate them, or agitate them but 
very remifly: So that, till it bede- 

aa termin d, 
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rermin’d, whether cold be a pofitive 
quality, or but a privative 5 it will 
be neediefs to contend, what partt- 
cular Body ought to be efteem’d the 
primum frigidum Cin the fenfe above 
{pecifi'd, ) 
<4, Secondly, Though it-be taken 
for granted, not only by the Schools, 
but by their Adverfaries the Chymfis, 
chat heat and moifture; drinefs and 
gravity, and I know not how many | 
other, qualities, muft have each of |. 
them-a mperoy Sexlindyy OF a princi- | 
pal fubjeét to refide in, upon whofe 
account, atid by participation of 
which, that Quality belotigs to the | 
other Bodies, whereinit isto be met | 
with; though this be fo, I fay, yet | 
*Iyihe We have * elfewhere fully enough 
Sceptical BManifefted,’ that this fundamental — 
Chymi#. orion, upon which much of the | 
Doctrine of Qualities, isboth by 4- | 
viftotelians, and vulgar Chymifts, fu- | 
perftructed, is butan unwarrantable | 
conceit, and therefore not fufficient | 
for a waty Naturalift to build the | 
Notion of a primum frigedum upon ; 
there being imdeed many qualities, | 
aseravity, and figure, and aioe 
| an 
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and colour, and found, ¢&c. of which 
no true and genuine Bp@T ov’ Dexlixcy 
can ( for ought I could ever yet dif. 
cover ) be afligned: and becaufe heat 


and cold are look’d upon as Diame- 
trically oppofite Qualities, we ma 

confider, that it will be very hard to 
fhow, that there is a TPeTov dexhady 
of heat ; fince ftones, and mettals, 
and plants; and animals, and ( very 
few excepted, ) all confiftent Bodies, 
we are convctiant with, may by mo- 
tion be brought to heat, which to 
attribute to the participation of fome 
portion or.other of the imaginary 
Elementof fire, is not only precari- 


| Ous: ( being: affirm’d by many, and 

prov d by none) but erroneous, or at hog 
_ leaft needlefs, as we have more at bout heat 
_darge declar’d in other papers, 


oS» Athirdthing, thar induces me 
to queftion, whether there be a pre- 
mum frigidum,, is, that among thofe 

Bodies, thatthe chiefett Seés.of Phi. 
| lofophers,,.whether Ancient or Mo# 
dern, have pitch’dupon,, there isnot 
any, that feems. clearly to. deferve 





thetitle of the primum frigidaum. But 
| to. make this appear, we mutt di- 
|) ae ftin&ly 
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ftinétly (though as briefly as our de~ 
fign will permiic ) confider thofe four 
{everal Bodies, which we have (at | 
the Beginning ofthis Seton) taken — 
notice of; to ftand in competition, | 
inthe Opinions of Philofophets, for 
thetitle of primum frigedum, 

6, Firft, then Plutarch and others | 
contend, that i¢ is the Barth; but, 
to omit other Arguments, we fee,” 
that the Earth is frozen not by its own 
cold, butby its vicinity to the Air, | 
as may be argued by this; wz, that 
the congealing cold-even inthe midft | 
of Winter affets but the“furface of 
the Earth, “where it borders on the 
Air, andfeldom pierces above a few 

» feet; or, at: mofk, yards, beneath 
that part wherein the Earth isexpo- | 
fed, and‘immiediately. contiguous, to | 
the Air; as may appear by what'we 
have formerly deliver'd concerning | 
the {malldepth, to which frofts reach’ | 
inthe ground, And therefore if the 
Earth be protected from. the ‘Air 
(though by {o colda Bodyas water ) 
itmay bekept unfrozen all the Win- (| 
ter lorig,:as may be gathered from’ | 
that remarkable pra@ife ‘in the and | 

| ae Salt- 
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Salt-marfles ofthe French Iflands of 
Xaimtonge, where,as a diligent Writer 
ofthat Countrey, very well vers’d in 
the making of the French Salt,informs 
us, when once the feafon of Coagu- 
lating Sal: by the heat of the Sun is 
quite pait, the Ownets are careful 
by opening certain Sluces to over 
flow alithe Banks, and Dams, that 
make and divide the Salt-ponds, and 
ferve for the Workmen to pafs to 
and fro: for (fays my: Author in his 
own language ) if they lefe thofe 
Marthes ( or Salt-works ) uncovered, 
the froft would make {uch havock 
amongit them, that it would be nez 
ceflary to make them up again every 
year, but by means of the water, 
they are preferv d ( or kept in repair) 
fromyearto year; which pradife I 
the rather mention, becaufe the hint, 
it affords, asit is confiderable toour 
prefent purpofe, fo ic may on fome 
occafions be applicable to praGifes 
ufeful co humane fociety, 


Monfienr 
Bernard 
de Palifleg 
au Traitte 
du Sel 
commum. 


7. Befides, the Earth being (acs. 


cording to thofe we reafon with ) the 
coldeft, heavieft, and folideft of Ele- 
Mehts, it is not forprobable, as to ex- 
‘tee Be os cufe 
















































































oy mee Se arsenate caret ennen ee oc aagner at 





(418) 


cufe them from the need of proving iv 
it, that thofe exceilively cold Agents, || 
that freezthe Clouds into Snow. and |} » 
Hail, fhould be terrene Exhalations fe 
carried up to the middle Region of |i } 
the Air, efpecially fince it muft be 
done by Agents, either hard to be | 
sucis d at, or confiderably hor, And |) » 
tis not eafie to give a reafon, why, | 4 
if Elementary Corpufcles {teaming |), 
fromthe Earth, have'fuch a congeal- |) p 
ing cold, where they ‘are difunited, | |, 
and but interipers'd among the par- | 
ticles of Air, the Mafs of the Barth it | , 
felf, whence thofe exhalations are 
fuppos’d to ‘proceed, fhould not be | 
able alfo to congeal water, fince the | 
Terreftrial Corpufcles being more | 
thick fet, and united in a Clod of | 
Earth, then inan equal portion of the | 
Atmofphere, it feems, that where | 
the frigorifick matter is more denfe, | 
the cold fhould be more vehement, | 
as Philofophers: obferve,’ that heatis | 
more intenfe ina glowing bar of Iron, | 
thervan equal portion of the flame of | 
kindled Straw. | , | 

8.-But'( not to. repeat what we fore 
merly mention’d about Colds being 
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a Privation ) there is another Argue 
ment againft the Earths being the 
primum frigtdum, and that is taken 
from the Subterraneal fires, which 
breaking forth in many places of the 
Earth, as in c£tva, Vefurim, Hecla, 
the Pzco of Texariffe, 8c, feem to ar- 
gue'a Subterraneal fire, upon whofe 
exiftence not only many Chymitfts 
build great matters, bur even divers 
Philofophers have adopred it, and the 
learned Gaffendus himfelf {eems fo far 
to countenance it, as to imploy itas 
one Argument of the Earths being 
naturally neither hot norcold. The 
mention of this. Subterraneal fire 
brings intomy mind {ome things that 
] have met with amongft good, 
though not Claffick, Authors, and 
among{t men that have been either 
diggers of ( or converfant in) Mines, 


| notimproper to be here taken notice 


of, For though] do not now intend 
to declare my opinion about the Cen- 
tral fire, either of the Chymifts, or 


| Cartefians, and though the Examples 


newly mentiond, and fuch other 


| feem to me but very inconfiderable, 
| inreference to the whole Earth, yet 


Ee2 tls 
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’sis obfervable to our prefent purpofe, 
that there fhould be fo much Subter- 
ranealheator warmth, at leaft ge- 
nerally to be met with: For even 
where there appear no manifeft figns 
of Subterraneal fires, I have known 
thofe, thar were wont to go tothe 
Bottom of deep Mines, complain, that 
a very little Exercife would put them 
into a great {weat ; and a learned 
and experienced French Dodor, that 


hath written in hisown Language of | 


Stones and Jewels, affirms, that in 
fach Mines the Subterraneal Vapors 
and Exhalations, are vifibly fo abun- 
dant, and likewife fo hot, that the 
Mine-men are conftrain’d ( which a 


perfon I {poke with affirmed to me, | 


touching “himfelf) to work in their 


fhirts,by reafon of the great heat they: |; 


there felt, and though I would have 
been glad to know, whether thofe 
deep places would have appear'das 
hot, when judg’d of by a feal’d Wea- 


ther-glafs, as they did to the Mine- 
mens Senfories, becaufe offome little | 
doubt I harbour’d, whether muchof | 


that copious fweating, and feeming 
heat, might not proceed from the 
thick- 













































(421) 


thicknefs of the dampifh Air, and its 
Ri De Claves 

unfitnefs for Refpiration; yet, be- 4, fecond 
caufe a Virtuofo, that had a Lead- Livre das 
Mine of his own, in which he Ce 
wrought himfelf for curiofity, an-cap.2.. 
fwered me, that he was not wont to 
find any difficulty of breathing in the 
place, where he was fo apt to iweat 5 
and fince I find not, that others have 
complain’d of having their ref{pirati- 
on incommodated in {uch places, un- 
lefs by Accidental Damps,my {cruple 
was much abated, and the rather, 
becaufe the Author Jately mention’d, __ 
exprefly affirms, that the Sudorifick 
heat (if I may fo {peak ) is to be 
found in the Bowels of the Earth, as 
well in Summer as in Winter, which 
prevents the afcribing of it to e4nit- 
pevifafis, And in other placesthen 
Mines ’tis generally obferv’d, that 
Wells and Springs freez not, if the 
place, whence the water is drawn, be 
very deep, but, as we have obferv’d 
elfewhere, that it oft comes up 
fmoaking, and, as it were, reaking, 
which argues, that at the leaft the 
Earth, wherein it was harbour'd, or 
through which it pafs'd, was, if not 

Ee 3 warm, 
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warm, free from fuch a degree of 
Cold, as might be ex{pedted in the 
Earth, if it were the primum frigidum, 
Nor can it be reafonably pretended, 
that the Subterraneal heat comes 
from the Beams of the Sun,  fince 


Monfiewr Learned Men have obferved, that 
de claves’ thofe heat notthe Earth above fix or 


livye 1. 
Cap.2. 


feven foot deep even in Southern 
Countries, and though we fhould 
allow them to pierce three times as 
far, yet that would nox be confide- 
rable co the depth of the Mines above 
mentioned, and if the lower part of 
the Earth were of its own nature 
cold, and received the heat, it dif- 
clofes only from the Sun and Stars ; 
the deeper men dig, the lefler of 
heat and fteams they would meet 
with, whereas the above Cited 
French Minerallift affirms, thatthe 
lower they go, the more vapours, €x- 
halations, and heat they find, 

g. But becaufle this learned man 
delivers this circumftance in a dog- 
matical, rather then an_ hiftorical 
way; I will add fomewhat. out 
of a relation ( whence I have 
pm : * elfe- 






































* elfewhere ta- 
ken other.parti- 
culars ) made by 
a French Phyiici- 


--an likewile, that 


had the curiofity 
to defcend him- 
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* In the Difcourfes about Antiperiftas 
fis, the following pafJages are taken, 
out of a {mall narrative, confifting of 
about two fheets of paper of Joh. Bap- 
tifta Morinus, pudlifhed inthe year 
1619. and titled, Relatio de locis 
Subterraneis, annexed to a-difcourfe 
( too much built on Aftrological and 
Aviftotelian grounds ) of the threefold 
Region, that he conceives to be as well 








{elf into the deep 
Mines of Hunga- 
ry fome of which, that he went 
down into, may be collected by his 
Narrative, to have three or four hnns 
dred fathom, that is eighteen, or 
twenty four hundred foot of perpens 
dicular depth, This Author then re- 
lates, that after he had defcended 
about 180. or a hundred fathoms, he 
came into a very warm Region of 
the Earth, which lafted to the bor- 
tom ofthe Mine, arid is fo hot both 
Winter and Summer, that the La- 
borors. are wont to work in it withs 
out their clothes, and he was f{carce 
able to indure the heat of it, al- 


inthe Earth as in the Air. 


though the external Ait were 
very hot: the weather being 
very fair, and the » moneth ful), 

, Ee 4 * He 
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* Unde calor alle procederet petii a 
prajecto. Refpondit, ex partibus infe- 
riovtbus, inferius enim perpetuo calet. 
Quod refponfum magis adhuc miratus, 
quafivi anves ita fefe haberet in fodi- 
nisomnibus. Refpondit ita fe habere 
in omitbusyfaltem profundis, ut poft 
profundum Terre frigida traélum, in 
locum calidum ie iahe. Et quod, 
ubicunque terra foditur poft fimilem 
profunditatem, nullum amplins fenti- 
tur frigus, fed femper calor,quantum- 
cunque profunde fodiatur. 


parts of the earth; 


* He adds, that 
he having de- 
manded of the 
Overfeer of the 
Mine, whence 
this heat came, 
he was an{werd, 
tothat and feve- 
ral other quefti- 
Ons, That it came 
from the lower 
that in all deep 


Mines, after one is paftthe Colder 
crutt of the earth, one comes intoa 
region, that is perpetually warm, 
and that where ever they dig the 
ground, afterthey arecome to {uch 
a depth( which he elfewhere menti- 


ons tobe about 80, 


or ahundred fa. 


thom ) they feel no more any cold, 
* — Fer-but a perpetual heat, how deep. foes 


tundatus 


fur an quo ¥&® they dig, (* yet without obfer- 
magis ac- Ving, that after they are once into 


ceditur a: 


ot 3 
terre ceo. AC WarM region, they find the heat 
trumscalor ‘eD{ibly increafe, the nearer they ap- 


alle major 


proach to the ) 


tur. Refpondits id nunquam fuiffe animadverfum, nifi interdum 


dum fodiends cecureb 
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ant veng calidorum: Miner alium. 
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unlefs by accident they happen to dig 
through vains of hotter Minerals, ) 
And thefe anfwers ( fubjoyns my Au- 
thor ) I received not in one Mine 
alone, or from a fingle overfeer, but 
inall the Mines, and from all the 
Mafters of them, fo that if thefe 
were not miftaken, we may fafely 
conclude, that as far as experience 
can inform us, the body of the earth 
in its lowermoft parts, where ‘tis 
prefum’d to be coldeft, is every 
where, and that confiderably, hor, 
Lfaid, cf thefe Adine-men were wot miftaz 
ken, becaufe having been in the bot- 
tom of fome Mines my felf, thought 
find it acknowledgéd, that ’tis {till 
warm in the bottom of deep ones, 
yetl confefs, I fomewhat fulpe& by 
whatI have obferv'd, that this degree 
ofheat, which our French Phyfician 
found in the Hungarian Mines, might 
be rather in great part from the pecue 
liar nature of thofe places, or of the 
Minerals generated there, then bare- 
ly (as he and thofe that inform’d him 
{uppofe ) from the greatnefs of their 
depth beneath the furface of the 
earth; for I know feveral mixtures, 
Se : fe befides 
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ced by thefe three  circumftances, 
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befides thofe that are common, of 
bodies neither, of them a@ually hot, 
which wall produce a confiderable 
degree of heat, And very credible 
eye witneffes affirm, that in fome 
parts of Exgland, they dig up good 
{tore of a kind of Mineral, which is 
thought tobe of a Vitriolate nature, 
which by the bare addition of com- 
mon water, will grow hot, almoft to 
ignition. So that the Hungarian 
Mines being deep, and as appears by 
our Authors Narrative, being not 
deftituteof water enough to makea 
Subterraneal Spring inthe Mine its 
felf, befides what water may plenti- 
fully afcendin the forms of vapours, 
and moiften the Oar, it may be fufs 
pected, that either the water,. or 
fome appropriated Mineral {pirit or 
Juice (of which the bowels of the 
earth may contain divers, that we 
know nothing of ) may produce tos 
gether withthe Mineral a warm 
fteam, which for want. of fufficient 
vent inthofe narrow, and clofe pla- 
ces, may heat them confiderably, 
which conje@ure may be countenan- 


that 
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that I took notice of in our Authors 
Narrative ; ove, That the {moak thar 
copioufly afcended out of the Mine 
by the perpendicular grove, wasnot 
barely hot, but confified of ftinking 
exhalations, which were {o faline, 
and fretting, as Oftentimes to cor- 
rode and f{poil both the woodden lad- 
ders or ftairs, and the iron inftru- 
ments of the diggers, The otver, that 
the overfeers themfelves of the Mines, 
told Aforznus ( as we lately {aw ) that 
they in fome places met with veins of 
hot Minerals, which made it hotter, 
then the bare vicinity of thofe places 
to the centre of 









































*Cyum defcendendo calerem illum mas 


the earth would gis ac magis augeri fentivem:hujws ra- 
havedone, And tionem petit a prafecto, quod in nulla 


. adhuc fodina fimilem caloris intenfio- 
laftly, * as OU nem percipifjem. Refpondit, Mineram 
Author was de-  Vitrioli paulo inferiws exiftere, qua 
{cending into the calorem multtplicaret. 
golden Mine at Cremmitz, he foundin 
one place, the heat to increafe as he 
defcended more and more, ( which 
{eems not to agree witha paflage we 
lately mention'd out of him ) and to 
exceed any he had met with in. any 
other Mine; and afterwards the 
overfeer bringing him into a room, 

that 
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that abounded with {maragdine Vi- 
trio], ( the Mineral whence this heat 
proceeded ) though the room were 
{pacious, he found there, befides a 
fharp {pirit very offenfive to his 
throat, fo troublefome a heat, that 
he was ready to faint away with 
{weating, and very much wondered 
how the diggers were able to work 
there, And elfewhere the Author 
himfelf notes, that fuch hot Mines of 
Vitriol, or Sulphur, may be found 
even in the firft region of the earth, 
(ashe calls that which is fomewhat 
near the furface, and which he thinks 
fit to name the cold region ) and with- 
inalarge {phere of a@ivity make it 
perpetually hor. But this, asI was ins 
timating, I mention but asa fufpici- 
on, Or a conjecture, and notwith- 
{landing thatthe degree of heat may 
be much increafed in thefe Mines, 
by the concurrance of accidental cau- 
fes, incafethe conje@ure be admit- 
ted; yet fince the frequency of a fen- 
fible degree of heat in very deep pla- 
ces does very little favour their opi- 
nion, that will allow the earth to 
haveno other heat, but what it re- 

ceives 
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ceives from the Sun beams, or by the 
manifeft fire of burning hills, as e£¢- 
nmaand Vefuuius, And if itfhould be 
objected, that this Subterraneal heat 
is adventitious to the Earth, which is 
{fupremely cold of its own natures 
Gaffendus might reply, that ‘tis as 
likely, that the coldnefs of it near the 
{uperficies may be adventitious too, 
and that it appears at leaft as mani- 
feftly, thatthe one proceeds from 
the contiguous Air, as it does, that 
the other proceeds from fome inclus 
ded fire; and ifI mifremember not, 
he hath this confideration, that ‘tis 
fomewhat firange, that - Nature 
fhould have intended the Earth for 
its fummum frigidum, and yet that a 
great part (and for ought we know 
the greateft ) fhould be conftantly 
kept warm, either by the Sun, as un- 
der the Torrid Zone, or by the Sub- 
terraneal fires. But the objeétion 


|* mention’d againft Gaffendus, oppofes 


| 





but one of the Arguments we have al- 
lede’d againft the Earths being the 
primum frigidum, and would leave 
the others in their force, though i¢ 
did more convincingly anfwer, that, 

~ againft 
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againft which ‘tis framed, then it 
feems to do. 

10, And if the Patrons’ of the 
Earths coldnefs, to evade the Argu- 
ments I have alledged, -fhould’ pre: 
tend, that when they affirm the Earth 
to be the primum frigtdum, they mean 
not the Elementary Earth, but fome 
Body that is mingled with it; I fhall 
defire to know, which. ’tis they mean 
of the many other Bodies, that make 
up the Terreftrial Globe, that we 
may examine what right’ it has to 
that Title; and in the mean time] 
fhall conclude againft them, that 
the Earth it felf has none, fince they 
sranta colder Body then it, and fuch 
a one as the earth muftbe beholding 
to, for the greateft degrees of cold- 
nefs it chances to poflels, 

11. But though I prelume, enough 
has been {aid to make it appear un- 
likely, thatthe Earth fhould be the 
primum frigidum, yet L mutt in this 
diffent from: the learned Gaffendu, 
that he thinks the Earth, notonly not 
tobe the primum frigidum, but not to 
be naturally cold any more thenhotr, 
For the infenfible parts of the Earth, 

like 


















5 a 

like thofe of other firm Bodies, be- 
ing heavy, and perhaps grofs, and 
either having no conftant motion at 
all, orat leaft a far more remifs agi- 
tation, then that of our Senfories 5 
it feems to follow, rhat the Earth 


muft feem cold to us, unlefgs it be by 


the communicated heat, or motion 
of fome extrinfick Agent, put intoa 
degree of agitation, that belongs not 
toitsnature ; and for the like reafon 
[think ic not improbable, that pure 
Earth fhould in its own Nature be 
colder, then either pure Water or 
ure Air, fince the Earth being a 
confiftent Body, its. component par- 
ticles are at reft among themfelves, 
or at leaft mov'd with an almoft in- 
finite flownefs, whereas Water and 
Air being fluids, their component 
particles: muft be ina reftlefs and va- 
rious motion, and confequently be 
lefs remote from heat, which is a 
{tate wherein the various agitation of 
the minute particles is more vehe- 
ment, | 
12, And if thofe, that plead for 
the Earth, had declard, that they 
meant not the pure or Elementary 
! Earth, 
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Earth, but that part of the Terreftri- 
al Globe, that ts diftin@ from the 
Sea, and: other Waters, that make} 
itup, and would have Earth in that | 
fenfenot to be the primum frigtdum, | 
but only the fammum frigidum, per- | 
haps they might have a better plea for | 
their Opision, then they can urge for | 
theirs, who contend for the Water | 
or the Air, efpecially, if to coun- | 
tenance their Opinion, this memo. 
rable obfervation be added, which] 

have met with 


wR} 


pen tp aerererem en meee 
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Tt was not the Seay nov the nearnefs 
unto the Pole, but the Ice about the 
dand, that let and hindred us (as I 
Said before.) for that as foon‘as we 


anade from the land, and put more into 
the Sea, although ir was much further 
northwards, prefently we. felt more 
warmth, and in that opinion our Pilot 
William Barents dyed, who notwith- 
Standing the Wah and intolerable 
Cold that he indur’d, yet he was not 
difcourag’d, but offer’d to lay wagers 
with divers of us, that by Geds help 
he would bring that pretended Voyage 
to an end; if he held bis courfe North- 
eat from the North Cape. Gerat de 
Veer in Purchas, pag. 47 4. 


among thofe Na- | 
vigators , that 
have -had the 
greateft Experi- | 
efice of the Fri- | 
gid Zone; for | 
the Dutch, that | 
fail’d ‘thrice to | 
Nova Zembla, | 
and once winter: | 
ed ‘there, affirm | 
in their firft voy- 
age, that the 


higheft degrees of Cold are not to be 
met withinthe main Sea, where yet 
men are mo{t expos’d to the Opera- 
| tions 
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tions of the Air, and of the Water, 
but either upon the Land or near it, 
That accurate Geometrician and Hy- 
drographer Fourmer tellsus, that in 
1§95.the Hollavders being intercept- 
ed by Icy Scholes in the ftrait of #z— 
gats, and meeting with certain A4u/+ 
covites, demanded of them, whe- 
ther thofe Seas were always frozen; 
and were anfwered, that neither 
the Northern Sea, nor that of Tartary 
did ever fréez, and that “twas only 
that {trait withthe Sea contiguous to 
the fhores of fome Bays and Gulphs, 
that were frozen; and our judicious 
Author} not only adds, thatin effe& 
all thofe that fail into thofe parts re- 


.| late, That all rhofe Lumps of Ice are 


{uch as have been loofened, and feves 
red fromthe Iflands, and the Rivers 
of the Samojeds and Tartars, but ad- 
ventures to affirm in general terms, 
that cis certain, the matz Seas never 
freez, and that ‘tis but the confines, 
and fhores of fome of them, that are 
frozen. 

13, Thatthe water is the primum 
frigidum, the Opinion of Arzfforle has 
made ittobe, that of the {chools, and 
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of the generality of Philofophers, But 
Lcanas lictle acquiefce in this opini- 
on, as inthe former, not finding it 
agreeable to what expericnee teaches 
us, 

14, For not to: mention, that. it 
would be very difficult to prove, that 
divers very cold Bodies, as Gold and 
Silver, © and Cryftal,: and  feveral 
other {ufible-ftones have: in them any 
water at all, to which their coldnefs 
may with any degree of probability 
be afcribed ; norto urgethe Argu- 
ments, that fome Modern contenders 
for the {upreme coldnefs of the Air 
are wont to imploy ; not (I fay) toan- 
fife on fuch things, 1 fhall content 
my {elf to:make ufe of this obvious 
gaivduevov of Cold, that in Rivers, 
Ponds, ‘and other receptacles of wa- 
ter, the congelation begins at the Top 
where the liquor isexposd tothe im- 
mediate conta& of the Air, which | - 
{ufficiently argues, that: the Air is |! 
colder ‘then the Vater, fince it is | 
able not only fenfibly to refrigerate it, 
butto deprive it of its fluidity, and 
congeal it into Ice, ‘whereas if the 
water it felf werethe primum frogt- 
wm, 
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dum, either it ought to be, atleaft as 
to the major part of it, always con- 
Seal'd, or we may juftly demanda 
feafon, why, when it docs{freez, the 
glaciation fhould not begin in the 
middle, or at the bottom, asfoonas 
atthe Top, ifnot fooner, And our 
Arguments againft the precedency of 
the water in point of coldnefs, may 
be ‘ftrengthen'’d by this, That frofts 
are wont tobe hardeft, when the Air 
is very Clear, and freeft from Aque- 
Ous vapors, whereas in rainy wea- 
ther, wherein fuck vapors moft a 
bound, ‘the cold is wont to be far 
more remifs ; To which we may add, 
what we lately deliver'd from the ob- 
fervation of Navigators, that even in 
the frigid Zone the main Sea, where 
yet the water is in the greateft mafs, 
and fo moft likely, as well as advan- 
tag’d to difclofe its nature, never 
freezes, though the Straits, and Bays, 
and Gulphs be frozen over, which 
arenes, that the greateft degrees of 
Cold are rather to be affign’d to the 
Air, or to the Earth, then to the 
Water, which by the practife fore 
merly mention’d of the Mafters of 
: id) a tee the 
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the French Salt Marfhes appears to 
be (when it is of a_ confiderable 
depth ) fitterto preferve Bodies trom 
congelation, then to congeal them, 
which inftance I the. rather repeat, 
becaufe it feems to argue, that the 
water is not fo much as difpoes d to 
receive any very intenfe degree of 
cold at a remote diftance from the 
Air ; for though Navigators tell us of 
exceeding thick pieces of Ice, yet, as 
we have already elfewhere noted, we 
are not bound to believe, that the 
congealing cold has pierced any thing 
near fo much as that. thicknels 
amounts to from the fuperficies of the 
Sea directly downwards ; for though 
it were no great matter if it did, in 
comparifon of that depth of the Sea, 
which, though the water be naturals 
lycold, the dharpeft Air is unable to 
congeal, yet we have elfewhere pro- 
ved, that thofe thick maffes of Ice, 
are not folid and intire pieces, but 
rather heaps of many fakes, and 
other fragments of Ice, which run- 
ning upon one another, or fliding un- 
der one another, are by the congela- 
tion of the intercepted water (and 
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perchance half thaw’d {now ) as ie 
were, cemented together into mif- 
fhapenand unweildy mafles; which 
conjecture agrees very well with that 
obfervation of the Ingenious Captain 
James, which he delivers in thefe 
words, 

It feldom rains after the middle of 
September, ut fnows, and that (now 
will not melt on the lands, nor [ands : At 
low water, whenit {nos ( mbich zt doth 
very often ) the fands are all covered over 
with tt, which the half tide carrzes offices 
oufly (twice in twenty four hours) tuto 
the great Bay, which t the common Ren- 
dezuous of tt. Every low water, are the 
fands left clear to gather more to the in- 
creafe of it, Thus doth t dayly gather tn 
this manner, till the latter end of OGob. 
and by that time hath 2¢ brought the Sea 
to that coldnefs, that as it [nows, the fnow 
will lye upon the water in flakes, without 
changing its colour, bat with the wind ts 
wrought together, and as the Winter goes 
forward, 1t begins to freex on the (urface 
of it, two or three inches, or more in one 
night, which Leing carried with the half 
tide, meets with fome obftacle ( as tt foo 
doth ) and then st crumples, and {0 runs 
a £3 upon 





















































































upoutt felf, that 2m few hours zt will be 
five or fix foot theck ; the half tade ftell 
flowing, carries it fo faft away, thar by 
December zt t grown to an tnfinste mul- 
tiplication of Ice, ‘Ibus far this Navi- 
gator,.to whichI fhall add another 
paffage out of one of his Countrey- 
men ( Mr, Hudfoz ). ( famous forthe 
Northern Diicoveries, that bare. his 
name ) by which, added to what has 
been eifewhere deliverd to the fame 
purpofe, we may be invited to be-z 
lieve; that the vaft Hills and Iflands 
ofIce, that aretobe met with about 
the Straits of Wezgats and elfewhere, 

re not generated of the Sea it felf, 
Its nomarvel (fayshe) that there w fo 
much Icetathe Sea towards the Pole, fo 
many Sounds and Rivers. being tn the 
Lands of Nova Zembla, azd Newland 
tozngender it, befides the coafts of Pe- 
chora, Ruffia, avd Greenland, wath 
Lappia, 4 by proof I findby. my Travel 
su thefe parts, 

15. But for allthis, Ithink not fit, 
as does the Ingenious Gaffendm, and 
fome others, to make the water in- 
different, asto heat and cold. For, 
as I'formerly noted concerning the 
pas | Earth; 
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Barth; fo ‘lmuft now reprefent 
touching the water, that, fetting afide 
the heat of che Sun, which is butad- 
ventitious, where it does operate, and 
which leaves many vaft portions of 
that Element, which it does not con- 
ftantly reacti, the infenfible: parts of 
water are much lefs. agitated, then 


- thofe of our Senforics temperately 


difpos’d, and confequently may in re- 
gard of us be judgd cold. For 
though water being a Liquor, Itca- 
dily allow ita various Motion of its 
component Corpufcles, ( that being 
requifite to make a Body fluid, } yet 
fuch an agitation, whichis {ufficient 
for fluidity, may be, and often is, far 
more remifs, then that of the fpirits, 
Blood, and other liquors of fo hota 
Sanguineous animal as Man, as we 
fee, that Urine, though after it has 
been long omitted, it continues a fluid 
Body, yet its parts are far lefs agitas 
ted, then they were, when it came 

hot, and reeking out of the Bladder, 
16. And uponthis occafion, 1 fhall 
add, what by inquiry I have learned, 
rhat ( exceprthe parts fomewhat near 
the {uperficies of the water, which 
Ff 4. the 
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the heat of the Sun, or the warmth 
of the neighbouring lower Region of 
the Air may give iome warmth to) 
the whole Body of the Sea is very 
cold; for being very well acquainted 
with one, that for fome time gota 
livelihood, by going down:into the 
Bottom of the Sea, to fetch up what 
could be recovered out of fhipwracke 
veflels, I purpofely inquired of him, 
what cold he felt under water, and 
he more then once told me, that 
though near the Top of the water the 
cold were very moderate, yet when 
he was neceflitated to defcend a great 
depth, he found it fo great, that he 
could not very long fupportit; and 
particularly he toldme, that having 
occafion to defcend about twelve or 
fourteen fathom deep ( whichis no- 
thing in comparifon of the depth of 
‘Many Seas ) to faften ropes to the Or- 
dinance of a great fhip, that was 
{ome years fince caft away, nearthe 
coaft ofone of the Northern Coun- 
tries, though the Engine that was let 
down with him {upplied him fo well 
With Air, that he was not incommo- 
dated. in. point of Refpiration, and 
Ni thongh 
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though he felt no other inconvenien- 
cies, that might difiwade his tarry- 
ing longer, yet the cold was fo oreat, 
and troublefome, that he was not 
able to endure it above two or three 
hours, but was conftrain’d to res 
mount toa milder, as wellas a high- 
erRegion. I wifhd feveral times 
he had had with him a feal’d Wea- 
ther-glafs (for ordivary Thermome- 
ters would on that occafion have been 
unferviceable ) to prevent fome little 
doubt, that might be made, whe- 
ther the intenfe Cold he felt might 
not be only and chiefly in reference to 
his Body, which might be fo alter’d, 
and difpos’d by this new Briny Ambi- 
ent, asto make {uch a difturbance in 
the courfe or texture of his Blood, ‘as 
that which makes Aguifh perfons {fo 
cold at the beginning of the fit, 
though the temperature of the Ambi- 
ent Body continue the fame, But 
this isnot the only perfon,. that found 
the Sea Exceeding cold, for I re- 
member Beguinus relates from the 


mouth of a Aarfeillian Knight, that nio Chy- 


was overfeer of the Coral-fifhing in 
the Kingdom of Tunes, that having 
7 at vpon 
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upon that coaft let down a young 
man, to feel, whether Coral were 
hard or foft, as it grew in the water, 
when this man was come about eight 
fathom, near the Bottom of the Sea, 
he felt it exceeding cold, To which 
we fhall add the teftimony of a fober 
Traveller, Fofephas Acofta, who tells 
us, That itis athing remarkable, that 
tm the depth of the Ocean, the water can- 
not be made hot by the vtolence of the Sun, 
asin Rivers; Finally (he fubjoyns ) 
even as Salt-Petre ( though tt be of the wa- 
ture of Salt ) bath the property tocool wa- 
ter, even {owe feeby experience, that in 
fome parts and havens, the falt water doth 
vefrelb, the which we have obferved in 
that of Callao, where they put the water 


_ or wine which they drink, intothe Sea in 


Flaggons to be refrefbed, whereby we 
may undoubtedly find, that the Ocean hath 
thes property to temper and moderate the 
exce{sive heat, For this caufe we feel 
oreater heat at Land then at Sea, ca- 
terts pavibus, and commonly Couns 
trics lying near the Sea, are cooler 
then thofe that are farther off, By all 
thefe teftimonies, it feems to appear, 
that both in very cold Regions, and 
yery 
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very hot, the deep parts of the Sea 
feem to be very Cold, the Sun beams 
being not able to penetrate the Sea to 
any great depth; for I remember, 
that having enquired of the Diver I 
lately mentioned, whether he could 
difcern the light of the Sun at any 
Great diftance from the furface of the 
water, he anfwered me, that he 
could not, but as he went down deep- 
eranddeeper, fo he found it darker 
and darker, and that to a degree, 
that would fcarce have been expected 
in {o Diaphanous a Body as_ water is, 

17. But this fubmarine cold ( if I 
may fo call it) though it be great 
and confiderable, is not fointentfe, -as 
to. intitle water to be the primum frigés 
dum, fince as cold as our Divers found 
it at the botrom of the Sea, they did 
not find it cold enough to .freez the 
water there, asthe Air often does at 
the Top. 

18, The next Opinion we are to 
confider, is that of the Stozcks of old, 
and adopted by the generality of Mo- 
dern Philofophers, that are not Peri- 
pateticks, who aflert the 4zr tobe 
the primum frigidum: But mre, ere 
jo pug 
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long more particularly to treat of the 
Temperature of the Air, we will re- 
ferve till thento examine, whether it 
be cold of itsown nature or not; but 
in the mean time, we fhall here take 
Jeave to queftion, whether it ought 
to be efteem'd the primum frigidam, 
For not to mention, that 4viftotle, 
and the Schools, with many other 
learned men, think the Air fo far 
from being the coldeft of the Ele- 
ments, that they reckon it among the 
hot ones, becaufe I confefs their opi- 
nion is not mine, not to reprefent the 
heat of the Air in the Torrid Zone, 
nor that by the generality of Philofo- 
phers, the upper Region of the Air, 
which ts believed to make incompa- 
rably the greateft part of it, is always 
hor, and the lower Region is fo too, 
in comparifon of the middle, though 
the coldnefs even of this is not per- 
haps unqueftionable, not tourge any 
ofthefe things, I fay, I fhall in this 
place mention only two obfervati- 
ons, 

19. The one is that, which I late- 


ly recited, touching the great cold-' 


nefs of the water in the deeper parts 
i a of 
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ofthe Sea, for’tis not eafie to fhow, 
how this great cold proceeds from 
that of the Air, whofe Operation 
feems not (as may be jude’d by thar 
little way that frofts pierce into the 
moift Earth ) to reach very far bez 
neath the furface of the water, ( in{o- 
much that Captain fames, who had 
very good opportunity to try, allows 
' not, in cafe the Ice be not made by 
accumulation, that the Froft pierces 
above two yards perpendicularly 
downwards from the furface of the 
water, evenin the coldeft habitable 
Regions.) And this will feem the 
more rational, if we confider, that 
in cafe the coldnefs of the Sea pros 
ceeded conftantly from the Air, as 
{uch, the cold would be greater near 
the furface, where ‘tis contiguous to 
the Air, then in the parts remoter 
from it, and yet the contrary may 
appear by the paffages lately reci- 
ted. 

20, Butif it be objected, that this 
atbeftcan prove no more, then that 
the Air is not the primum frigtdum, 
notwithftanding which, it may be 
she fummum frigidum, For mda 
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Tmuf proceed to my fecond Argu- | 


ment, which ‘will perhaps evince, 


that it isnot that neither, for by the | 
fame way of arguing, by which thole jj 
Tam now dealing with endeavour to #}); 


prove the Air tobe the coldeft Body 


‘ tnthe World, I fhall endeavour to | 
prove, that itis not fo: For their | 


erand, and (asfar as | remember ) 


their only confiderable Argument is 


drawn from Experience, which 
fhows, that water begins to fréez at 
the Top, where *tis expofed’ tothe 
Air; butto this vulgar Experiment I 
oppofe that of mine, which I have 
often mentioned already to other 


purpofes, that by an application of | 


falcand {now, [can naake water, that 


would elfe freez ar the Top, begin to 


freezatthe Bottom, or at any fideT 
pleafe, and that much fooner then 
the common Air, even in a fharp 
frofty night, would be able to ‘con- 
geal it; and when inexceedipg cold 
weather the Ambient Nodurnal Air 
had reduc’d a parcel of Air purpofely 
included in a convenient gla{s, to as 
great a degree of condenfation as it 
could: Ihave more then once by the 
External 
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External application of other things, 
_ been ableto.condenfe it much farther, 
td) which argues, that’tis not the Air as 
*|  fuch, but fome adventitious frigori- 


















































| fick Corpufcles (taking that term as 
\ | I do in this Treatile ina large fenfe ) 
‘| that may fornetimes be mingled with 
) | it}. which produce the notableft de« 
"| grees of cold, or upon whofe Ace 
1) \* count the Air produces them, And 
ifthefe be duly applicd, warer will 
f 


be congealed, whether Aircomesto 
touch the furface ofic or no; nay, 
it || though Bodies, which the Air can ne 
i | ver penetrate nor congeal any of their 
parts, be interpos’d, as may appear 
_ by the Experiments formerly menti- 
ond of freezing water included in 
“| glafs bubbles, and fulpended in oyl of 
Turpentine, and other uncongealed 
Liquors ; and it is worth taking no- 
Kl | tice of, by them that conclude the 
i? | Airs being the primum frigidum, from 
je | the waters beginning to freez at the 
id | Top, where ‘tis contiguous to the 
| Air, that ic is there alfo where the An 
ty | Ice begins to thaw, Ah 
| 21. Befidesthe three Opinions we 
| have hitherto examin’d, there is a 
| fourth, 
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fourth, that juftly deferves to be fe- 
rioully confider’d ; for the tearned 
and ingenious Gaffendus is fuppos d, 
though I doubt how truly, to bethe 
Author of it, and though according 
to his cuftom, he {peaks warily, and 
not fo confidently of it, yet in his laft 
writings he much countenances it’s 
yet fome eminently learned men, as 


~ wellofour own, as of other Nati- 


ons, have refolutely enough embras 
ced it, According then tothefe; the 
congelation of Liquors, andthe cold 
we meet with in the Air, WVater, 
and other Bodies, proceeds from the 
admixture of Nitrous exhalations,-or 
Corpulcles introduc'd into them: 
And asi have a great refpet for di- 
vets ofthefe mens perfons, fo I like 
very wellintheir opinion, that they 
do not afcribe the {upreme degree of 
frigefaGtive Virtue to the Air itfelf, 
but to fome adventitious thing, that 
is mingled withit; but whereas they 
pitchupon Witre, as the grand Uni- 
verfal efficient of cold, I confels I 
cannot yet fully acquiefce in that Te- 
nent. For though I am not averfe 
from allowing Salt-Petre to be one 
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of thofe Bodies, that are endued with 
a refrigerating power, and to be co- 
pioufly enough difpers’d through fe- 
veral portions of the Earth, yet for 
ought know, there may be not only 
divers other caufes of cold, bur di- 


'- vers other Bodies qualified co be Ef- 


ficients of cold, as weil as Sale- 


Petre, 

22, And firft, if cold be not a po- 
fitive quality, but the abfence of heat, 
the removing of calorifick Agents 
willin many cafes fuffice to produce 
cold without the introduction of any 
Nitrous particles into the Body to be 
refrigerated. But becaute ‘tis difpu- 
table, whether cold be a pofitive 
quality orno, we will urge this Ars 
eument no further, till the Controz 
verfie be decided, and till then, as it 
will remain not improbable, we pro- 
pofe jt as tio other, but proceed to 
the next. 

23. Inthe fecond place, I feenor 
as yetany proof, that the greatcold, 
we have formerly mention’d to be 
met with inthe depths of that vaft 
Body the Sea, efpecially when itis 
preater elfewhere, then nearer the 
, GE Top, 
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Lop, where the Air may better com- 
municate its coldnels to it, mufbe 
the effect of Nitrous Atoms, which 
muft certainly {warm in prodigious 
multitudes to be able to refrigerate 
every drop and {enfible. particle of fo 
ftupendioufly vaft a Body as the Ocez 
an. Befides that 1 remember notto 
have found or known itobferv’d, that 
Nitre, efpecially in vaft quantities 
reaches near fo deep inthe Earth, as 
thofe parts ofthe Sea, that are found 
exceeding cold. And as the halitus 
ous part of Nitre is more dispos’d to 
fly up into the Air, then divedown 
into the Sea, fo we find no great do- 
cuments of its having itsgrofler and 
fenfible parts abounding in the Seaz 
-water, fince the evaporations of thar 
leaves not behind it Salt:petre, bur 
common Salt. But thefe, though 
no light confiderations, are not thofe, 
that moft weigh with me, 

24. For (inthe next place) Iam 
not fatisfied with the Experiences I 
find alledged to prove, . that. ‘tis by 
Nitre, thatthe Air and the neighbo- 
ring partsof the Earth, and Water 
(nottorepeat the objeGions I lately 
borrow- 
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borrowed from the Sea) receive theif 
higheft degrees of Cold, For when 
Gaffendw and others tell us, that tis 
Niurre refolv'd into exhalations, that 
make the gelid WVind, which refri- 
gerates all things it touches, and pe- 
netrating intothe water, congeals it; 
this, I fay, to me will feem precari- 
ous, untill Gaffendus ( or {ome other 
for him ) tell us, what Experiments 
they are ( which he feems in one place 
to intimate) that this new Dottrine 
depends on; for, I,confefs, that for 
my part, I who have perhaps had 
more opportunity to refolve Nitre, 
have feen no great feats, that the 
fteams of it have done, more then 
thofe of other faline Bodies in the 
produaion of cold; andthe fpirit of 
Nitre, which is a liquor confifting 
ofthe volatile parts of that refolved 
falt, not only does not (that I have 
obferved ) appear to the touch to have 
confiderably, ifatall, agreater atiu- 
alcold, then that of divers other Lis 
quors, but feemsto have a potential 
heat, For whether orno the Exhas 
lations of Nitre be able to congeal 
water into Ice, 1 have formerly ob-= 
SS CA Be ferv'd, 
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ferv'dy that the” {piri of Nitre of 
Aqua fortis will diflolve Ice into wa- 
ter, very near, if not alcogether as 
foon.as the {piric. of VVine. it felf, 
which inflamable Liquor is generally 
acknowledg’d to bein a high degree 
potentially hot, lk -Gaffendus did not 
mean fuch fteams of Salt-petre as 
thefe which I have been {peaking of, 
it had not been amifs to have fignified 
what other kind of Corpufcles of re- 
{olved Nitre he meant, without lea- 
ving his Reader to divine it; and if 
we may judge of other Experiments, 

Pavi¢ which we lately 


Gaffendi Phy. Lib. 6. Sect, 1. pag. 
399. De qualitatibus rerum— ac ad- 
di quidem fortaffis pores, pracipua 
frigoris femind, fi qua conftant, potiffi- 
mum ex frigorificis Atomis abire in 
halinitrum corporaque —ipfis affinia, 
quando experimur non exfolvi halint- 
trum,guin Cy penetrando in aquamsip= 
fam congelet ¢ univerfa a fe contacta 
vefrigeret, Cy abeunda in halitum cre- 
et gelidum feu frigidum ventum,. fed 
res pendet ex varils, Qua non pofluat 
boc loco commemior avi, Experimentiss 


took notice, that 
Gaffendus. feems 
to intimate, by 
that. which he 
fers down alittle 
after, compar’d 
with that he had 
mention d.a lit. 
tle before s lam 
not likely much 


tobe conyine'd by them, but {hall ra- 
ther be tempted to fufpedtsthar learn- 
ed man might be impos'd upon by 


others to write that; 


as matter of fac, 
which 
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which he never: had tried, ‘and yet 
own not the having it: only by report. 
For whereas ‘he-icems: -to fay, ‘that 
diffoived Nitre mingling: it felf with 
water, freezes it,and that in|Sum- 
mer, yet | muft freely profefs, that 
although fome ‘other, Learned. Mo- 
derns teach the'{ame thing ¢ but with- 
out any mans avouching ‘it, that I 
know, upon'’his own experience ) I, 
who am no ftranger to Nitrous Expe- 
riments, have never been able to pro- 
duce, or fo fortunate, as to fee any 
{uch effedt, and “tis fomewhat ftrange 
to me, that C/lymifls, who make 
fuch frequent folutions of Nitres and 
oftentimes with lefs water, then ts 
{ufficient to diffolve it all, fo that by 
confequencé the’ proportion ‘of the 
Nitre to'the VVater, muft have’ run 
through almoft all ‘the poffible mea- 
fures of proportion, fhould never fo 
much, as by chance’(asJ. can hear ) 
have obferv’d any fuch matter: and 
that whichmakes me thus interpret 
Gaffendus his meaning, (though in 
one of the two’ paffages, wherein he 
fets down ‘this ‘Experiment, he men- 
tions allo fhow, “or ice to be added to 
Gg 3 the 
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the Nitre ) is,: that in the firft of thofe 

two paflages, he afcribes the conge- jj! 
Jation.to Nitrealone, without {peak 95 

ing of either ice or {now ; andinthe jj! 

other place, not only his words {eem 1? 

to import, that |] th 

cule Niven aguante, notwithfanding i 


ter modum adeo frigidam reddere im, the addition of |] & 
gs’ per eftatem etiam congelare, dum : . Bt 
nitrum mvt glaceive detrite commi- the other inpre- il 


flum lageng, circumponitur, ipfaque dients, the Cor: yo 

preter corpus Lageng penetrant in pufcles of the jim 
@quam contentam. : hs . 

Nitre expiring Jn 

out of the. mixture, and penetrating § ff 6 

intothe water, are they that make ir | ot 

freez, but the Exigence of his dif. Wi 

courfe feemsto require fuch aninter- |} ¢} 

pretation: for to fay it isthe Cor- ]} 4 

pufcles of the Nitre, that were har- jf 

bour'din the ice or {fnow, thatfreez 

the water they invade, is no better — g 

then to beg the Queftion. Forbe- 4, 

fides that, .he ought to prove, that |) 

there are multitudes. of the Core | 

pulcles of Nitre, lodg’d in fnow and ai 

ice: Befidesthis, I fay,. fince thefe 


0 
two Bodies are faid to be water be- t 
fore they. were congealed, to grant : 
what his Explication fuppofes about {| 


ice and fnow, is to grant in.effed, 
iy Se that 
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that Nitre alone -( without, iceor 
{now’) can turn water into.ice, which 
is the thing that. Expetience warran- 
tedus lately to deny; and if this be 
all, that ismeantby the Experiment, 
the mixing of Nitre with theice, or 
the {fnow, will fignifie very little, to 
evince what fhould be proved, — For, 
ifinftead of Nitre you take Sea-falt, 
or the {pirit of Salt, 'nay, the infla- 
mable part of Wine, the Experi- 
ment will fucceed; and yet] think 
Gafjexdus would not have: the Cor- 
puicles of thefe Bodies to be frigori- 
fick; like thofe: of Nitre, which yet 
they may be prov’d to be by the fame 
Argument, . which is imployed to 
fhow, thatthe Corpulcles of the Ni- 
tre; which is: added as a diftinét in- 
gredient to the ice, or to the now, 
are the Efficients of the Congelati- 
on, 

25, Having thus examin’d Gaffen- 
dus his Experiments, we will now, as 
our next and laft Argument touching 
this fubje&, {ubjoyn ourown, as far 
as;we can find any of them among 
our notes, fome ot which follow in 


thefe words. 
Gg 4 26,[ As 
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26. [As cold as they think Salts 
petre to be, who teach its {pirituous 
partsto be the Grand and Catholick 
efiicients of cold, yet we found, that 
it would diffolve ice readily enough; 
as well as: Sea-falt, ¢.) are wontto 
do, as wecollected from this, That 
roch’d Petre mingled with ice,would 
{reez the vapors wandring in the Air; 
to the outfide of .theofinglé Vial; 
wherein we made the Experiment, 
which the ice alone would nothave 
done, and having placed fome grof: 
fie beaten Nitre ( ofthe fame parceb) 
inlittle heaps. here. and there upon 
plates of ice, we manifeftly found 
them to fink into the ice, which ar- 
sued their diffolving its, and having 
put fome of ic upon a: thick and 
imooth piece of ice, we found, that 
it had pierc’d a hole quite through ir, 
whileft the furrounding pare of the 
ice remain’d of a good thicknefs, ] 
27. [ Wetook a large.fingle Vi- 
al, almoft full of water, and puris 
into as much roch’d Petre, as by 
keeping ita good while by. the fires 
fide, we could diffolve in. it, of 


Which one mark was, that there're. 


maind 
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mainda pretty deal of Salt intire at 
the Bottom ofthe liquor, this being 
exposd to the Air, during an ex- 
tremely fharp night, anda good part 


ot the day,;”the folution “was frozen 


fohard tothe very Top of the liquor, 
that having broken: the gla{s,” we 
could hardly‘ break the included 
mafs, But atthe Bottom there ap- 
pear'dfome liquor, with Cryftals of 
Nitre well figur'd, that feem’d to 
have fhotin it, and argued the Wa- 
ter to be. fufficiently impregnated 
with the Salt. ] 

28, [As for the fpiricuous parts of 
Nitre, fo farforth as their temper, 
as to heat or cold, canbe judg’d by 
diftillation, and by VWeather-glaffes, 
they are not afually more cold then 
fome other Liquors, and appear ra- 
ther to be’ potentially hot, then cold, 
at leaft they feem indifpos'd to tro 
water into ice, fince we have tri’d, 
that the {pirit’ of Nitre will’ readily 
enough turn ice into water. | 

29, Thefe three foregoing notes 
fhow, that Salt-petre is no fuch won 
derfully cold: Body,’ but that there 
are others colder, as being able to 

Caan Ss, | freez 

















































































































(458) 


freez water, which Nitre couldnot |) 
congeal, Nay, they manifeft, thar | 
Nitre, whichis faid to be the efficis 
ent of ice, does thaw: and diffolve it; 
and {fo feems at leaft in reference to 
It, toberather hot then cold. | 
30. I fhall. now add. one note | 
more, to fhow it does not always | 
make water fo muchas. equally cold 
with the common. Air; the Experi- 
ment find thus recorded, ’ | 
31. | We tooka feal’d. Weather- 
glafs, and bya little pulley faftnedto 
a frame, {ufpended it in a folution of 
rochd-Petre, as ftrongas we could 
make it, without heat, as appear’d 
by a pretty Quantity of Nitre, that 
had continued fome days undiffolved 
in the veflel, which was a Beer-elafs, 
witha flat Bottom. After the Ball 
of the Weather-gla{s had been fuf- 
pended in this liquor, to try, whe. 
ther the Ambient Air were not at 
this time colder then the. Liquor, ;( it 
being a cloudy and windy, day, and 
betwixt the hours of 11,.and 12. ) 
though both the Weather-glafs and 
it, had ftood fome days in the fame 
place, I lifted up the glafs out ix 
the 













































(459) 


the water by the firing it hung by; 
that I might not touch it with my. 
warm hands, and found the Liquor 
in the glafs.to defcend by degrees; 
about cwo. divifions: (which were 
eights of an inch) and then by the 
firing lifting up the. Weather-glals, 
and putting again the folution of Ni- 
tre under it, the included Liquor 


 wasimpell’dup again two divifions, 


and fometimes two divifions and a 
half, for to fatisfie my felfthe more 
fully, [repeated the Experiment fe- 
veral times, and obfervd, that the 
included liquor ufually afcended the 
firft divifion, fo faft, that the eye 
could perceive its progrefs, and that 


. the afcenrupon the immerfion in the 


diflolv’d Nitre was difcernably quick- 
er, then the defcent upon the remo- 
val of the ‘Weather-glafs into. the 
open Air, though the {pace bothof 
the one and of the. other were abour, 
either two divifions, or two divifions 
and a half. ] 

32. If itbe here demanded, what 
then I think of the frigifa@ive Virtue 
of Nitre, I muft anfwer, thatI have 
not yet fully fatisfi'd my {elf concern- 

: ing 
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ing it, but thus ‘much I'am sot wils 
ling to deny, That among: divers 
other Bodies, that upon feveral ‘oc- 
cafions exhale from the. Terreftrial 
Globe, thofe Corpufcles that are of 
a Nitrous Nature, may be for the 
moft part well qualified to refrige- 
rate the Air, and 1 am not indifpos’d 
to'think, that there may be ftore of 
little faline Bodies of kin to Nitre, 
that (elpecially at certain times ) 
rove in great multitudes to and fro, 
in fome parts of the Atmofphere ; 
but that this aerial fale, which fome 
moderns call volatile Nitre, fhould 
be true and perfe& Salt-petre is more 
then I am fure of, and that’ this Sale 
alone fhould be the fummum frigidum, 
is more then as yet I am convine d of § 
efpecially, fince, for ougtit’f know, 
there may be in the bowels of the 
Earth, (whence I have feen: many 
concretes dige’d -out, whofe very 
names and outfides are forthe moft 
part unknown, even to: Chymifts 
themfelves) divers other Bodies bes 
fides Salt-petre, whofe’ feams may 
have a power of refricerating the 
Air, as great in proportion torheir 
Quan- 
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Quantity, as thofe of Salt-petre 
and fince common falt- in-artificia] 


.|  glaciations, is found to cooperate as 
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into which good: Salt-petre fhoots, 


powertully,’as Salt-petre it felf, and 
fince it is undeniably ,a Body, of 
which there is a vaft quantity inthe 


‘Terreftrial Globe, and: which. by 


reafon of the Sea, where it abounds, 


| Is exceedingly diffus’d, I {ee no great 


reafon; .why we may. not a{wel 
efteem that kind of Salt among the 
Catholick efficients of Cold, and the 
rather, becaufe that- the {mallet 
Corpufcles, oureye difcerns of Seas 
falt, are wont to be, ( though not 
exaGily ) of a Cubical figure, which 
is that figure, Phélopoxas informs 
us, the great Democritus of old (juftly 
admir’d by Gaffendus ) affign’d tothe 
Atoms of cold, whereas, according 
to Gaffendus himfelf, the Corpuicles 
of Nitre, at leaft as far as fenfe ‘has 
inform’d us, are not the moft conve- 
niently fhap’d to produce cold, fince 
he labours to fhow, thatthe figute of 
frigorifick Atoms is to be Tetrahe- 
drical.or. Pyramidal, ‘whereas the 
Cryftals, or Grains, oreator {mall, 
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are wont to be Prifmatical having 
their bafe-Sexangular ; -but to return | 
to what] was faying, concerning the 
congealing of water, with ice, I fhall 
fubjoyn, that the fame Experiment 
countenances my conjecturing, that 
oftentimes itmay not be emanations 
of one Salt, or other Body, but a 
peculiar and lucky conjun&ion of | 
thofe of two or more forts of them, 
that produces the intenfe degree of 
cold, as we fee, that ice and {now 
themfelves have their coldnefs .'ad- 
vanced (as to its effects ) by the mix- 
ture either of Sea-fale or Nitre, or 
{piricof Wine, or any other appro- 
priated additaments, Nay, I may 
elfewhere have occafion to fhew, 
that aGtual Cold, may be manifeftly 
promoted, if not generated, by the 
addition of a Body that is nora@ual- 
ly Cold. But toall this I muff add, 
that I doubt whether any of thofe fas 
line or Terreftrial expirations, either 
fingle or conjoyned, be the adequate 
caufes of cold, fince, for ought I 
know, there may be other ways of 
producing it, befides the introduat- 
on of frigorifick, whether bars or 
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Corpuicles, of which we may have 
occafion to take fome notice hereaf- 
ter. In the mean time, having dif- 
cours’d thus long againft the admit- 
ting a primum frigidum, \ think itnot 
amifs to take notice once more, that 
my defign in playing the Sceptick on 
this fubje&, is not fo much to reje& 
other mens probable opinions, of a 


_ primum frigidum, as abfolutely falfe, 


as tis to give an account, why I look 
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Title XVIII. 
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rey 


Experiments and Obfervations 
touching the Coldnefs and | 
Temperature of the Air. 


1, Have fhewn in the former Seis | 
| on,that the Air is not thePrimum | 
Frigidum, but yet I cannot readily Ji 
yield my affent to the Opinion of the J ¢ 
learned Gaffendus, and fome others, } i 

( whohave written before, and fince | 
him ) that the Air is of it felf indiffe- | 
rent, that is, neither cold, nor hot, | 
but as ithappens to be made, either | 
the one or the other by external A- | 

gents, For if we take Cold inthe J is 
obvious and received Acception | 
of the word, that is, for a Quality 
relative to the fenfes of a Man, whofe 
Organs are ina good or middle Tem- | 
per, in reference to Cold and Heat, 
I am hitherto inclinable to think, | 
that 
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that we may. rather attribute Cold- 
nefsto the Air, then either Heart,. or 
aperfe& Neutrality as:to:Heat and, 
Cold. Forto makeia Body cold as 
tofenfe, it feemsto betuficient, thar 
its minute Corpulcles do: leis agitate 
the {mall parts of our: Organs of 
Feeling, then they are wont to be 
agitated by’ the Blood, and.other 
fluid parts of the Body ;»and confe- 
quently, | if fuppofing the Airdevoid 
of ‘chofe calorifick° and frigorifick 
Atoms, to which the learned Men;1 
was naming; a{cribe its heapand cold, 
it would conftitute a fluid; which 
éither by reafonof the ‘minutenefs of 
its parts, or their want of :a fuffici- 
ently vehement motion, would Iefs 
affe& the fenfory of Feeling, then 
the internal liquors, ands {pirits of 
the body ‘are wont to do, and fo it 
would appear actually cold. Nor 
is it neceflary,” that all liquors, much 
Yefs-all fluids, fhould be as much agi- 
tatedas the blood: and vital humors 
of a humane body, as we fee (to 
omit what in the laft Se&ion ismene 
tion’d about newly emitted Urine, 
andtoskip other obvious inftances ) 
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in thofe Fifhes and other Animals, 
whole Blood and analogous Juices 
-are always, and that in the ftate, 
which paffes for their natural ftate, 
_ a&tually Cold to our Touch, AndI 
fee no fufficient reaion, why we 
fhould not conceive the Air even in 
itg natural ftate, (atleaftas far forth 
as it can be faid to have a natural 
{tate ) to be one of the number of 
cold Fluids. Forasto the main, if 
not only, Argument of Gaffendus, and 
others, namely, That, as-we fee the 
Air to be eafily heated. by the AGion 
ofthe Sun, or the fire,:fo we fee ic 
as eafily refrigerated | by ice, and 
{now, and Northerly, winds, and 
other Efficients of Cold, and that 
heat and cold reign in it byturns tn 
Summer and in Winter: This only 
proves, what I readily grant, that the 
Air is eafily {ufceptible at feveral 
times of both thefe contrary Quali: 
ties, butic does not fhew, that one 
is not more connatural to it, then the 
other, as we fee, that the water may 
be eafily depriv d of its fluidity by the 
circumpofition of {now and falr, and 
reduc dto be fluid again by. the Sun, 

. or 
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or the Fire; and yet according to 


them, as well as others, fluidity, not ’ 


Firmnefs, is the natural quality of 
water... But this is not that; which I 
lay moft weight upoh, for! confide- 
red, chat it ismanifeft and acknow- 
ledg’d by thefe. learned Men them- 
{elves, that the heat of the Air is ad- 
ventitious to it, and communicated 
by the beams of the Sun, or of the 
| Fire, or by fome other Agents natu- 
|| rally produdtive of heat, as well in 
: other Bodies asthe Air: And ‘tis alfo 
|| evident, that.upon the bare abfence, 
| (for ought elfe that appears ) of the 
| Sun,..or Extin@ion’ of the Fire, of 
| removal of the other catifes of heat, 
|| the Air will, as it were of its own ace 
| 





cord, .be. reduc'd to. Coldnefs, 
Whereas, that there are {warms of 

| frigorifick Acoms diffus’d through 
| § the Air, from which all its coldriefs 
,f proceeds, is butan.Hypethejis of theit 
») own; far from being manifelt in it 
ef felf; and not hitherto, thatI know 
yf) Of, prov’d by any fic Experiment or 
. | - cogent reafon. And though infome 
cafes Iam not adverfe to the admit- 
ting fuch Corpufcles, as may in 4 
Hh2 fenfe, 
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{enfe, be ftyl'd’ frigorifick, ‘yet I fee 
not why we fhould’ have’ recourfe to 
them in cafes where {uch a bare €effa- 
tion, orleffening of former motion, 
as may calily be afcrib’d to manifeft 
caufes, may ferve the turf, ‘as\'td 
a Senfible'( for] now confider northe 
caufes of the Z#texfer’) Coldnefs in the 
Air, without taking them in,*+And 
the opihion, Lincline to, has at leaft 
thisadvantage, thatthe Air feems to 
be as rightfully term’d cold, as Iron, 
Marble, Mercury; Cryftal, ‘Salt- 
petre, and fuch othér’ Bodies,which 
meén tnariimoufly took upon as’ firch, 
there being none ‘of thefe-to-which 
the Argument imploy'd againft ‘the 
coldnéts. of the Ait, is not applicable, 
{ave that the Air being a fluid-ofa 
loofér and finer Texture does footer 
receive, ahd lofe the impreifions'éf 
heat and cold. And yet if'a Block of 
Marble, for infance, or an Iron Bulb 
let ‘were remov’d ‘into one ‘of ehofe 
empty {paces, that Gaffendus and fomie 
others fuppos’d to be beyond the 
bounds of this world, I fee not ‘why 
it fhould nor be rather cold, “then 
cither warm, or ina‘ftate of perfee 
| Neus 
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Neutrality: Since. when-the .Cor- 
puicles of Heat, and thofe of Cold 
had extticated themielves, and were 
flown away. into the neighbouring 
Vacuum, the component Particles of 
the ftone or metal, whofe implicated 
Texture would hinder, their, Difliliti- 
on,.remaining much iels agitated then 
our Organs of. feeling are .by the 
warm blood and {pirits, that vivifie 
them, muft, ifapplied to thofe fen- 
fories, appear Cold, 

...2, But L fhall noc upon this fubject 
{pend any farther difcourfe,, fince 
perhaps the .difpute, either may be, 
orat-leaft may eafily Ze made Ver- 
bal: For in.cafe thofe I argue with, 
fhould fo explain their opinion, as 
nor.to deny, that in its own nature 
the Air,left co.its felf,may be reputed 
Cold in reference. to. the. fenfories of 
men, who are warm animals: But 
fay, that neverthelefs, comparing it 
indefinitely to other. then humane bo- 
dies here below, it-isfo eafily fulcep- 
table of both the contrary qualities, 
that neither of them {eems predomi- 
nant init; and that when itis conii- 
derably either.cold or hor it is made 
Hh 3 fo 
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fo by adventitions agents: Ifhall not | | 


much contend with them, efpecially 
if it can clearly be made out, thar 
there are great quantities of fuch cold 
Ipitits, as Cabeus and Galjendus fupe 
pos’d to be univerfally produétive of 
cold (more or lefs ) in all bodies, 
where they get admiffion; but: of 
thefe cold {pirits ‘moré perhaps elfe- 
where. Our principal bufinefs in this 
Section being to deliver Experiments 
and Odfervations, and becaufe we 
{hall mention but few of the former 
fort; we will difpatch them firft, 

3. November the 20, 1662.we took 
a Weather-glafs fill’d to a conveni- 
ent height with well reGifi'd {pirit of 
Wine, and Hermetically feal’d, this 
weinclos’d in a glafs Receiver of a 
Cylindrical form, of about two 
inches Diameter, and about a foot 
anda half high, and having cement- 
édon the Receiver, wé let it alone 
for fome hours, that it might per- 
feGtly cool. “Then drawing ‘out the 
Air, and watching it nartowly, we 
obferv’d, that the liquor in the 
Weather-glafs defcended a little, 
though buta very littleupon the firft — 
¢ an : «* Ex- 
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ExuGtion of the Air, and a little, 
though it feem’d fomewhat lefs, upon 
the fecond, but afterwards we did 
not find it fenfibly todefcend, This 
fubfidence’ of the liquor in all 
amounting to about the length ofa 
Barley corn, we attributed to the 
ftretching of the glafs by the {pring of 
theincluded Air, when the ambient 
was withdrawn, and accordingly 
upon our allowing a Regrefs to the 
excluded Air, we faw ‘the {pirit in 
the Thermometer, rife about halfa 
Barley-corns © length to the place 
whence it began to fubfide, After- 
wards we fuck’d out, and let inthe 
Air ofthe Receiver, as before, with 
like fuccefs, asto the defcent and re- 
mounting of the liquor. 

4. NB. We trid witha very hot 
Handkerchief appli’din a convenient 
place to the outfide of the Receiver, 
whether the included WVeather-glafs 
would receive impreffions from it, 
the Air,that was wont to be interme- 
diate, being remov’d; but we did not 
find the liquor in the Weather-glafs 
fenfibly to {well, either by this way, 
or by cafting upon it the concentrated 

Hh 4 beams 
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beamsofa candle trajeced through 
a double convex glafs. But when the 
Air was readmitted into the: Cavity 
of the Receiver, then the {ame Hand- 
kerchicf, heated a frefh, and applied, 
made the {pirit of VVine fenfibly, 
though but little more, to afcend: 
Of which yet it feem’d fomething 
difficult by reafon of the Nicety: of 
the Experiment to eftimate with any 
thing of certainty the Caufe, ],. So 
that upon the whole ‘matter, till the 
Experiment be repeated in Airs of 
differing tempers, to verifie; whether 
“twas the withdrawing of the wonted 
preflure, or the recefs of the fub- 
{tance of the Air, that made the li- 
quor included ,in the Thermofcope 
fubfide, and till che Experiment be 
repeated with the further obfervation 
of other.circumftances ( which reites 
ration of the Trial we intended, but 
were by intervening accidents bin- 
dred ) the recited Experiment will 
not afford much more then good 
hints cowards the Difcovery of the 
Temperature of the Air, 

5: Lhave *elfewhete taken noticé, 
that air included in Veflels fufficient- 













































| . 473. 
ly, firone and well: clos'd,/ was nor 
fenpiely, or atleaft not confiderably con. 


dens'd by Cold; but when the Air 


was not fo included, as-nottobe in 
fome part or other expos’d to the 
prefiure ofthe outward Air or Atmo- 
{phere, it would then by, a degree of 
Cold, capableto freez water, ‘be ma- 
nifeftly reduc’d into a/lefs. room. 


» But how ‘much this Contraé@tion. or 


Condenfation of the air may amount 
to, Idid notthere fubjoyn, nor has 
the meafuring of it been, chat I know 
of, attempted by any man. -Where- 
fore we thought fit to indeavour 
fomething in this kind, of which we 
fhall annex a brief account, whereby 
it will appear upon the whole matter, 
thatin the Climate, we live in, the 
Cold does not fo confiderably con- 
denie the Air, as moft men feem to 
have hitherto imagin-d. 
6.And firft, ic willnot be amifs to 
iitimate, that among other ways we 
tried to meature the {hrinking ofthe 
Aur by fealing ic up in glaffes furnifh’d 
with long and very {lender ftems, that 
by breaking off the tips of thofe gla{- 
fesimmers d under water; when by 
1 the 
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the Cold Air of a frofty night, or the | 


Circumpofition of {now and fale, the 


| 


included air was highly refrigerated, | 
the water might ( by the preffure of | 


the Atmofphere upon it) be impell'd 
into the Cylindrical cavity of the 
broken glafs, and by its greater or 
leffer Aicent therein fhew, how much 
the internal Air had been made to 
fhrink upon the account of the Cold, 
But this way, for reafons too long to 


be here deduc'd, we found it troubles | 


fome and difficule to practife with 
any thing ofcertainty, Nor did we 
ever, thatI remember, by this way 


bring the refrigerated air to lofea- 


bove a 30. part.of its former dimen- 
fions. 
7.We would have tried alfo to mea- 
fure the Condenfation of the air by 
the a{cent of water into the ftem ofa 
Bolthead, fo inverted, that the ori- 
fice of the ftem might be under the 
furface of the water, and the. Bole- 
head kept ere&ed, But this way we 
difapproved, becaufe it was likely 
( and indeed we found it fo by expes 
rience ) that the external air: would 
firft freezthe uppermoft part of the 
ger maven Baer 




















































































(475 ) 
water contain'd in the ftem, and 
thereby hinder its afcent, and per- 
haps occafion the burfting of the low- 
er part of the faid ftem. 

8. Wherefore though for want of a 
fufficient Quantity of fome liquor, 
that would neither freez like water, 
and aqueous Bodies, nor congeal like 
common oyl, and the like unctuous 
Juices, we found it fora while fome- 


what difficult to praGiile the Experi- 


ment, yet bethinking our felves of the 
indifpofition that Brine has to Conge: 
lation, we made fo ftrong a Brine 
with common fale, ‘ that with it ( and 
as [remember, with oy] of Turpen- 
tine alfo, of which we chanc'd to 
havefome quantity by us ) we made 
divers Trials, of which I had two 
among our ColleGtions, which we 
‘fhall here fubjoyn, whereof the one 
informs us, that an Eg¢ being inverts 
ed into fale water, the Cold ofa fros 
{ty night made the air: fhrink in the 
Pipe near five inches ; and the other 
( which is the accurateft I meet with 
among my Collections ) gives me 
this account, That Fajuary the 29. 


the Air extended into 2057, {paces, 


was 






























































was bythe cold of the fharp and fro- gi: 


fty night contracted into.1965, {pa- 






nla 


ces, fo that. in extraordinarily cold Ji: 


weather, the moft we could make 
the Air lofe of its former. dimenfi- 


ons by the additional Cold of the . 


Atmofphere, was a 22. part, andia 


little more then a third ; And. this finn 


wasthe greateft condenfation of the 
Air, that we remember our: felves to 
have obferv'd, though we were fo 
careful, as after we had. placed 


quor reachd in the pipe, that when 


greateft contraction of the air, which 
omiffion (by reafon that the Cold- 
nefs of the ambient air -does. often- 


a 
" 


areca 


mis 
mor 


a anb 


a nc 
An 
Been 
the 
marks, where the incongealable li- ic; 
the 
the internal air was exposd abroad 
to the coldy we caufed fervants to | 
watch, and. from ume to:time to | 
take notice ( by placing marks ) of the 
various a{cents of the liquor, efpecis | 
ally early in the morning, leaft we | 
fhould omit: taking ‘notice of the | 


times begin to be remitted before we 


can feel it tobe fo ) isnot eafily a- | 


voided without watchfulnefs, 


g. But having thus obferv:dthe Con- | 
Menfation of included. air by, the sem i 
bins ra | / 


ice 4 
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ral andunaffifted ‘Cold: of the exter. 
nal air; we thought’ ‘fic. to’ profechte 
the trial:fomewhat further, andin 


| regard we'conceiv'd the! Cold of 'k 


mixture, of {now ‘and falt to’ be far 
more intenfe, then that'of the meré 


| ambient air alone; we'endeavoured 
| tomeature, as near.as' we could, how 
| much the one exceeded the other « 
| And though we found; that by pros 


fecuting thelately meiition’d Trial in 


| the glafs-Ege by the \application-of 
*| ice and: fale to the Eliiptical ‘part of 


theveffél, the liquor rife by our EAL 


| Mate: ‘near four inches more (then 
_ thofefive web it had rifen already,ups 
_ On the account of the Refrigerarion of 
| the included air by ‘the bare cold of 
| the external’). Yet: by ~profecuting 
| the other: Experiment (madethe'zg, 
| of Fanuary)acthe ame! time; when 
| we'were making ‘itj.we did fome- 
‘) ~what ‘more ‘accurately determine the 
} matter, For by applying ice -and 
| faleto the outfide: of the’ veffel; swe 


found, ‘that the inchided ait ‘was con 
tracted from 1965. {paces,''to which 
the Cold’ of the'ambient airhad té- 
duc'd ‘it, ‘into 1860, f{paces, vo 
che 
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the Circumpofition of ice and fale ji 
did as much, nay fomewhat more 9 
condenfe it, after the mere Coldof § ! 
the external air had contraGedit as 
far as it could, then the bare, though |i 
intenfe,Cold of the ambient air could joi 
condenfe it at firft, and the greateft ji! 
degree of adventitious Cold we were Jil 
able to give by the help of nature or jill 
ofart, didnot make the air expos'd jie 
to it, lofea full tenth part of its for- jm 
mer Dimenfions :; on whichoccafion } | 
itmay not be unworthy obfervation, Jud 
That there is no greater Difparity [Cc 
betwixt the proportion in which the ail 
Cold was able ito, condénfe the Air, | the 
and that wherein the Cold was able jut 
toexpand water, asi : 

10; Thisis all that at prefent I think |e 
ficto fay concerning the intereftthat | qu 
Winds may have inthe Temperature: |! 
of-the Air,..And therefore: Twill jth 
now proceed, to thofe other»particu- jhe 
lars, wherewith I not long fincefaid, | of 
that I intended toclofe up this Secti- 
on; andI mighton this occafion fub- | aft 
joyn many: things, but partly hafte, jim 
and partly other confiderations will } li 
confine me to thofe, that relate * 1 Aen 

the | 












C479) 


| the effects of Cold upon the Air in a 
" more general way. 
11, And firft, we will obferve,thae 
Cold may hinder in. an almoft incre- 
dible mea{ure, the warming operati- 
onofthe Sun upon the Air, not only 
tk} am the hotteft part of the Day (for 
¢| that may fometimes happen, even in 
| our Climate ) but at feveral times of 
_ the Day, even in the heat of Sum- 
{| mer, 
|. 42, [remember I once accidentally 
met with an intelligent and fober 
Gentleman,. who had feveral times 
_faild upon the frigid Zone, and 
though an intervening accident fepa- 
_ratedus fo fuddenly, that-I had not 
| Opportunity to obtain from him the 
| refolution of above two or three 
| queftions; yet thisI learned of him 
| belonging to our prefent purpofe, 
| That by the help of a Journal he kept, 
 hecall’dto mind, that upon the coaft 
Of Greenland he had obferv'd it to 
jf) {now all Midfummer night, which 





| amboldens me to add fome other re- 
lations, which I fhould elfe have 
| Icrupled at, 
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| affirmation-of fo credible a perfon, 
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13, Mr.Logaz an Englifh Metchaiit)? | 


thar VWinter’d at Pecora, one of the 


Northern Towns of AZu{covy, relates, | 


thatbeing there at a great Salmon- 
fithing, ‘there hapned about the clofe 
of Auguft ( which inmany Countries 
i8 wont'to be the hotteft time of all 


the year) fo ftrong a Froft, which | 


Jafted till the fourth day, That the | 



























ibe: Ozera was frozen over, and the Ice drt- | 
342,  Uzne inthe Rrver to and again, broke all 
the Nets, fothat they gotne Salmon, no 
not fo much as for their own Vittuals, ; 
“yn, Captain G. Weymouth mentions, | 
that in July; though he ‘was not near | 
the Latitude of Nova Zembla, much 
1e{s of Greenland, yer failing in a thick 
fog, when by reafon of the darknefs} 
Purchafe te O¢cationed, | he thought good totake | 
pag.811. PR fome of bis fatls, when -his men came 
¢o band them; they found their Satls, 
Ropes, and’ Tacklings {0 hard frozen, 
thatirdid (Lays he ) feem very ftrange 
Shits ante us, being tn the chiefeft time of Sum- 
ages are mer, 
extant in ‘5 Inthe fifth Voyage of the Englith 


ae to Cherry Tfland, which ‘lies berwixt 
13, and 74, and 75. degrees of Latitude, they 
ahispa-  gbferv'd, that the wind being ‘at 
fagewin Fey rth 
pag. 540. oad . 
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North-eaft upon.the 24, of July, Ze 
freezd{obardy thatthe Ice ded hang on 
their clothes. . Andin the feventh Voy- 
age ( which was:made three years afs 
ter) to thefame: Ifland, they, menti- 
on; thatonthe 14) 0f Julythe wind be- Purchafe 
ing Northerly, they had both fuow. and?-5° 
frat | 
16. The next thing that we (hall take 
notice of, is) the degreé of Cold, 
which the Efficient cauies, ofothat 
Quality, whatever they be, are able 
to produce in the air; but of this we 
muftnot here treat indefinitely, the 
ftrange effects of cold upon other bo. 
dies being moft of them produc’d by 
the intervention of the’ cold firfk dife 
fus’din the Air, and thofe are .treat- 
ed of inadiftin& Se&ion; wherefore 
we fhall. now’ give two or three in- 
ftances of the fdden operations of the 
Cold harbour’d tn the Air, ‘on 
The formerly: mention d Englith ele 
Ambafflador into Rasta, Dr. Fletcher, Heh 
gives us two inftances: very memo- | 
rableito. our prefent purpoles  Whe# pyrej,/ 
you'pafs (layshe }\ out of 4 warm: Room pag.41s, 
inta:a Cold, youswill:fenfibly feel your 
breath to wax lark, and even: flafling i 
$2) ae with i 
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with the cold, as you'draw tt tn and out, 
So powerfully and nimbly does the 
intenfely refrigerated Air workupon 
the Organs of refpiration, ? 
' { And whereas a very credible 
perfon, now chief Phyfician to the 
Rufstan Emperor, being ask'd by me 
concerning the truth of what is re- 
ported, iometimes to happen at 
Mufco, and is reputed the eminenteft 
proof that is readily obfervable’ of the 
extreme coldnefs of the air, affur’d 
me, that he himfelf faw the water. 
thrown up into the air, fall down aétu: 
ally congeal’d into ice: Dr. Fletcher 
confirms this Report, For ] our Am- 
baffador allo fays, That zhe fharpnefs 
of the eAir you may judge of by this, for 
that water dropped down, or caft up into 
the Air, congeal’d into Ice before 2t come 
to ground, And 1 remember, that 
inquiring about the probability of 
{uch Relations, he anfwered me, 
That being at the famous Seige of 
Smolenskoin Rufsia, he obferv'd it to 
be fo extremely cold in the fields, 
that his Spittle would freez in falli 
betwixt his mouth and the ground, 
and that if he {pit againft a Tree, ora 
| piece 
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piece of wood, it would not fick, 
but fall tothe foot of ir, 

17.Among the Phenomenaof Cold, 
relating tothe air, I endeavour’d to 
obferve, whether upon the change of 

the Weather; from warm or mild, 
to cold and frofty, there would ap- 
pear any difference of the weight of 
the Acmofphere by its being plentifuls 
ly furnith’d with a new ftock of fuch 
frigorifick Corpufcles as feveral of 
the modern Philofophers afcribe its 
coldnefs to, but though I feveral 

times obferv’d by comparing a good 

Barometer (and fometimes allo ung 

feal’d Weather-glaffes furnifh'd one 
with atin&ed Liquor, and the other 

with Quickfilver } with a good feal'd 

Weather-glafs, furnifhed with pure 

{pirit of Wine, that upon the com- 

ing in of clear and frofty weather, 

the Atmofphere would very carly ap- 
pear fenfibly heavier then before, and 
continue fo, as long as the cold and 
clear weather lafted ; yet by reafon 
of fome confiderations andTrials,that 
breed fome fcruple in me, I refer 
the matter to more frequent and laft- 
ing obfervations, then I yet have been 
3 li 2 able 
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able tomakejo in whichat wilh con- 
cern thofe thathave aimindto profes 
cute {uch Trials, notonly to:confider, 
Whether or no theincreafed gravity 
of the Armofphere may.hot proceed 
from foie’ other Caute;:ahen the 
coming of frigorifick ‘Aroms::into the 
Airs. but tohave afpecialcares that 
their Barafcopes be more \carefully 
freed from ‘the Air,ithat»is wont to 
lark in Quickfilver m felf, sas:well as 
other Liquors, then thofe in the ma- 
king of the! Torricellian Experiment 
Tubes ufpally;arey leaftthat Air get- 
ting up into-thedeferted partofthe 
Tube, do by-its-expanfion :and contra= 
é&ion, ‘obtain an unfulpeGed intereft 
in the rifing and: falling of thefubja- 
Gérit Mercurial Cylinder, «and fo im- 
pofeupon them. | nig 
78, AnotherE ffea that theC old €f{pe- 
cially in’ Northern’ Countries has of- 
tentumes upon the Atmofphere;: is; 
the making the Air more or lefs clear 
then ufually it is, For an the Nor- 
thern Voyages, the Scamen frequent- 
ly complainiof thick and lafting Fogs, 
whiole caufes I {hall not‘now:confi- 
der, but fome help to guefs:atthem 
saa may 
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may be giver by what we:are abour 
toadd, namely, that it very fre- 
quently happens on the contrary; 
That when the cold is very intenfe, 
the air grows much clearer then at 
other times; probably becaufe the 
Cold by condenfing precipitates the 
vapours; thar thicken the air, and by 
freezing ithe, furface of the earth, 
keeps. inthe teams, that would elfe 
arife ro thicken the air,.’ Not to dif- 
pute, whether it may not alfofome- 
what reprels the vapours, that would 
be afforded: by the water it felf, fince 
fome of our Navigators obferve, thar 
even when it was not cold enough to 
freez the {urface of the Sea,“ it would 
fo far chill and infrigidate it, . thar 


- the {how would lye’ om it without 


melting. 

19.1 remember. a Swedifh extraordi- 
nary Ambaflador, and a very knowing 
perfon, whom’ | had the honour to 
be particularly acquainted with, 
would fay,; when he faw a frofty day 
accompanied with great clearnefs, 
that it then look’d like a Sweds[b win- 
-ter, where when once the frofty wea- 
ther is fetled, the sky.is wont fora 

| li 3 very 
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very long time tobe very ferene and 
plealanc, and heré in England we ulus 
ally obferve the fharpeft frofty nights 
to be the cleareft, But to confirm 
our Obfervation by a very remark- 
able inftance, I fhall borrow it from 
a Navigator very curious of Celefti- 
al Obfervations, which circumftance 
I mentior to bring the greater credit 
to the following oblervation of Cap- 
tain Fames, which in his Journal. is 
thus delivered; The thirtieth and one 
and thirtieth of January, there appear= 
ed in the beginning of the night more 
Stars inthe Firmanent, then ever Ihad 
before feen bytwo thirds, I could{ee the 
Cloud tm Cancer full of (mall Stars, 

2.0.To determine what effec the colds 
nefs of the air may have upon the Re- 
fractions of the Luminaries and other 


Stars, I look upon as a work of no 


{mall- difficulty, and that would re- 
quire much confideration as well as 
time, wherefore! fhall only add two 
or three narratives, {upplied me by 
Navigators, without adding at pre- 
{ent any thing tothe ‘matters of fa&. 

21, The firft is that famous Obferva- 
tion of the Dutch in Nova Pea 
oT a ; hee take 
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take great pains to. evince by feveral 
circumftances, fome of them highly 
probable, that they were not milta- 
ken in their account of time, accord- 
ing to which they concluded, that 
they faw the Sun, whom they had 
loft fight of eleven weeks before, 
about fourteen days fooner then he 
ought to have appeard to them, 
which difference has been, for ought 
I know tothe contrary, by all that 
have taken notice ofit, afcrib’dto the 
| panely great, Refraction in that 
Gelid and Northern air, 

22. And as for that other extremely 
cold Country, where Captain James 
wintered, it appears by his Journal, 
that he there made divers Celeftial, 
and other obfervations, which gave 
him opportunity to take notice of the 
Refra@tion, and he feems to com- 
plain, that he found it very great, 
though among the particulars he takes 
notice of, there are fome that feem_ 
notvery ftrange, nor are there any 
that are near fo wonderful, as that 
newly mention'd of the Hollandersin 
Nova Zembla, however inregard of 
the extreme coldnefs of the Winter 

li4 air 
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air in Charleton: Ilaud, it may be 
worth while to take notice of the fol- 
lowing paflages out ‘of his Journal, 
fince they may at leaft helpus to con- 
jeCture what is not/to ‘be expegted in 
reference to RefraGions -from the 
coldnefs of the air as {uch, The 21, 
of January (fays he) 7 obferved the 
Latitude wtih what exattnefs I could (it 
being very clear Sun{bine weather ) which 
I found to be 51. 52, This difference 18 
by veafon that here is a great Refraction, 
Which laft-claufe is very obfeure, 
unlefs itrefers, as one may gues it 
does, towhat he had elfewhere {aid, 
Thatthis firft coming to the Mand, be 
took the Latitude with two Quadrants, 
and found tt-to be jnft'52. degrees, witha 
out any minutes, “ Elfewhere 5 my ob- 
fervations (fays he.) Ly thefe: glajjes' I 
compar dto the Stars coming to the 
Meridian, By this means we found 
the Sun to rife cwenty minutes before 
it fhouid, and in “the évening torres 
main above the horizon twenty mi- 
hutes (or thereabouts) “longer then it 
fhould?: And all this by reafon'of the 
RefraGion, | MA NIDVS 
And in another place, A~arch the 
Lo ag 5 ? 15, 
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£5, This evenng (f{ays he) the moiz 
rofein avery long oval along the Hovix 
Zon, 

I fhalladd one paffage more out of 
our Author, coricerning’ Retractions} 
not only becaule it may bear Teftimo- 
ny to {ome relations of the like kind} 
that’ I ‘have mention’d ‘in another 
Treatife » but becaule it is concluded 
with an obfervation,’ that (if there be 
nothing of miftake in it ) is odd 
enough. Z had often { fays he ) obfer- 
ved the difference Letwixt clear weather, 
and mifly Refrattious weather in this 
manner,-From alittle Hill, which was 
near adjoyntng to our boule, in the clears 
eft weather, when the Sun fhone, with all 
the purity of Air that I could conceive, 
we could not fee alittle [land which bare 
of ws fouth fourh-eaft fome'four leagues of § 
but if the weather were mifly ( as afore- 
faid) then we could often (ee it from the 
Loweft place. pt 

23. Hitherto [ have'treated of the 
Temperature of the’ Air’in general, 
and though the paft ‘Difcourfe have 
been prolix enough, * yer “poffibly I 
may have no fewer things to fay, if 1 
would at préfent fall upon:the seog 
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cular confideration of thethree Regi- jj } 


onsinto which the Air is wont to be 
diftinguifhed. For I confefs I am 
‘not altogether without {cruples,. both 
as tothe Number, and as tothe Li- 
mits, and as tothe Qualities affign’d 
to thefe Aerial Regions, But CasI 
have partly declar’d in ano- 
ther * Tra& ) though I had timeto 


quifition of enter upon fo intricate a Difquifition, 



















yet till have an opportunity to conz 
{ule fome other papers, I know not 
whether what I have nofed touching 
thefe difficulties, may not more pro- 
perly belong to another Treatife, then 
this of Cold. 
24. Having thus difpatch’d the few Ex- 
periments I can meet with among my 
papers, concerning the Coldnefs. of 
the Air, I now proceed to fubjoyn 
fome obfervations, that have occurr'd 
tome inthe writings or verbal Rela- 
tions of Navigators and Travellers 
about that fubje&. Buc in regard, 
that the greateft part of the Phenome- 
wa of Cold, which nature of her 
own accord prefents us with, feem to 
be produc’d, either mediately or im- 
mediately by the Air, we anseng not 
ere 
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here to treat of the coldnefs of the air 
in the largeftfenfe, but only totake 
notice offome ofthe choicer inftan- 
ces, that feem to belong to our pre- 
fent Argument. | And thefe we {hall 
annex, either as Promifcuocus Obfer: 
vations at the Clofe of this Section, 
or as Illuftrations ot proofs of the 
three following Obfervations, 

I, The firft 1 fhall propofe in thefe 
terms, thatthe greater or leffer coldnefs 
of the Air in feveral Climates and Coun- 
tries, 18 nothing near [o regularly propor- 
ttonate to their refpecizve difLances from 
the Pale, or their vicinity to the Equator, 
as men are wont to pre{ume, 

This puts me in mind®of what I 
have formerly, either heard from a 
skilful man, or obferv'd my felf a- 
bout the difference betwixt places of 
the fame latitude in the Northern and 
Southern Hemifphere; namely, 
That of places equally diftant the one 
from the Northern, the other from 
the Southern Pole, the latter are ge- 
nerally much colder then:the former, 
And as I remember, I long fince no- 
ted fome things to this purpofe ; but 
being not at prefent able to recover 
re them, 
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them, I fhall propofe this ‘only, as 
that which may deferve ‘an inquiry, 
being not yet fatisfi'd, but that in the 
Examples I had taken: notice .ofj 
{ome accidental and coneurrent cau- 
fes may have occafion'd the greater 
coldnefs obferv’d in the places feated 
on the other fide of the’Line; ‘as on 
this fide of it, the like’ caufes may 
much vary the coldnefs of differing 
places of equal latitudes, as we'areé 
now going to: fhew by the following 
tefkimonies. 

1. How exceflivea Cold reigns at 
Mufco and thereabouts in the Winter 
time, when many men lofe. their no- 
fes or thef¥toes, and fometheir: lives 
by the extremity of the cold, we have 
feveral times occafion to take notice 
of in this Treatife, And yet at Eden- 
burgh, which I find fome of our-mo- 
dern Navigators to place more Nor- 
therly by above a degree, there, I 
fay, and in the neighbouring places, 
the air is known to be’ temperate 
enough, andthe cold very tolerable : 
And ’tis affirm'd, that the {how very 
rarely lyes any long time on the 
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2. Inthe Voyage made for difcos 
veries northward, by Mr. Poole, inthe 
yéar-1610, Lfind. this paffage, JZ mas 
certifi. ds that all the Ponds and Lakes 
were unfrozen, they being. fref{h water, 
which. putteth me\in hope of a mild Sum- 
mer heres after {ofbarp a beginning, as 
Lbave had, and my opinion 13 fuch ( and 
Lafjure my felf tis fo) that a palfage 
may be as foon attatid this way by the 
Lole,. ab. any uaknownway whatfocver, by 
veafon the Sun doth. give a great heat in 
this Climate ;..and.the Ice ( near. the 79% 
degree ) 1 med that that freereth here, is 
wothing {o buge as Lhave feén in 7 35 des 
grees, 

To this agrees the teftimony of thé 
Hollanders ih their firft Voyage to 
Nova Zembla, in which the writer of 
ity Gerat de Veer, {peaks thus) we have 
affuredly found, that the only and imoft 
hinderance to our Voyage, wis the Ice, 
that we found about Nova Lembla, uns 
der’ 733 74,755 and 76, degrees, and 
wot {o mach upon:the Seas. between both 
the lands, whereby tt appeareth, that not 
thé nearne(s of the North Pole, but the 
Ice that cometh tn andout from the Tare 
tarian Sea about Nova Zembla, «caufed 
: op 
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us to feel the greate(t cold, Thevéfore zi 
regard, that the nearne{s of the Pole was 
not the caufe of the great cold that we felt, 
&c, Anda little after, —— Zt w true 
(fays he ) that in the Country hing un- 
der 80, degrees (mbich we efteem tobe 


Greenland) there t both leaves and, 


grafstobe fee, wherein fach beafts, as 
feed of leaves and grafs, a8 Harts,Hinds, 
andfuch like beafts, live, whereas tothe 
contrary in Nova Zembla, there grow- 
eth neither leaves nor grafs, and there 
are no beafts there, but fuch as eat fle{b, 
as Bears and Foxes, &¢c. although Nova 
Zembla lyeth 4, 5, and 6. degrees more 
Southerly from the Pole, then the other 
land aforefaid, : 

And to this purpofe I remember 
cotta lib. What is related by the learned Fofes 
2.cap.9. phus Acofta, concerning the Heats and 
746-101. Colds in the Torrid Zone, and elfe- 

where: When I pafs'd ( fays he ) tothe 

Indies, Zwil tell what chanc'd unto me, 

having read what Poets and Philofophers 

write of the burning Zone; I per{waded 

myfelf, that coming to the fb quinottial, 

I jbould xot indure the violent beat, but 

it fell out otherwife, for when I pasa, 

which was when the Sus was there for Le- 
4% : Thi Sa 


















































nith, being entered into Aries, in the 
moneth of March J felt fo great a cold, 
as Iwas fore dto gotnto the Sun to warm 
me: whatcould I elfe do then Lut laugh 
at Ariftotles Meteors, and bis Philofo- 
phy, feeing that in that place, and at that 
feafon, when as all bould be (corch’d with 
heat, according to his vules, 2 and all 
my companions were a cold > in truth there 
t no Region tn the world more pleafant 
and temperate, then under the Equinottis 
al, although ct be.not in all parts of an 
equal temperature, but bave great dtq 
verfitzes, The burning Zone in (ome 
parts # very temperate, as in Quitto, 
and onthe platns of Peru, in fome parts 
very cold, as-at Potoli, and in (ome ves 
ryhot, asin Ethiopia, Brafile, and the 
Molucques. And withintwo Chap- 
ters after, he difcourfes more largely 
of fome of thefe Particulars, And 
again Chapter the 12, You may conti» 


pually ({ayshe ) fee upon the tops of thefe Pag. r09. 


mountatns (now, hail, and frozen waters, 
and the cold fo bitter, as the gras is all 
wither'a, fo as the men and beafts, which 
pafs that way, ave benumm’d with cold, 
This, as I have faid, 2s inthe burnin 

Zot, and tt happens mof commonly 
i : wher. 
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when they have the Sun'for Lenith. 

Thefe ‘Teftimonies of a ‘leatned 
man, that® ‘writes upon his ‘own 
knowledge; I: thought it worth pro- 
ducing, to make ic probable, that as 
in {everal Countries the ‘heat does not 
always anfwerto the nearnefs: of plaz 
cesto the Line,;+fo'in Northern Re- 
gions the cold may ‘not always be 
proportionate to their vicinity to the 
Pole, In Mr. Huafons fecond: voy- 
age written by himfelf, he mentions 
that above’ 71. degrees; ‘though they 
wetemuch *pefterd with ice; about 
the end of Funes that day (when this 
hapned ) wastalm, clear, and hot wea- 
ther, adding'ofthe nextday alfo, that 
st was calm; bot; and fatr weather, 
Atid Acofta tells us, that we fee thefe defz 
ferences, not only on the land, bat alfo 
onthe Sea: there are fome Seas where 
theyfeel. great heat, as the report of that 
of Mazambigus, “ard Ormus 27 the 
eaft, and of the Sea of Panama 7 the 
welt, There are other Seas 1m the fame 
degree of height very cold, as that of Pes 
ru; .2# the whith we were'acold, when 
we firft (ail'd it, which was. inMatch, 
whew the Sun was direttly overw. In 
pale tvuth 
















































trath on this continent, nhere the Land 
and Sea are of one fort, we cannot ima- 
gine ary other caufe of this fo eveat a difs 
ference, but the quality of the wind that 
doth refrefh them. 

But co multiply no more inftances, 
we fhall conclude with this one, Thae 
Charleton iIfland, where Captain 
James winter’d ( andof which we fo 
often have occafion to make mention 
in our Hiftory ) though it feems by 
the effets to be a colder Region, then 
even the Countrey about Aze{co, and mit 
perhaps as cold as Nova Zembla it | | Di 
felf; yet Captain Fames, who had Jee al 
feveral times occafion to take the latiz pag.o1. dy inant 
tude of it, and affignes it the fame F744 | 
Elevation, and confequently, the ati 
fame Diftance from the Pole with ee 
Cambridge, whole latitude he reckons wee 
to be 51. degrees befides minutes, a 
and whofe air is very well known to Al) 
be very temperate. And it 1s re- 
markable, that though this’ place, ; 
whofe latitude is {hort of 52. degrees, canal 
was found uninhabitable by reafon of a 
the cold, yet notonly in Mr, Hudfons lees | 
Voyage,. the writers admonifh phe i477" Hie 
Readers to take notice, That alihough Hh 
Kk they i 
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Fofephut they ran along near the fhore, they found 
Acofta lib. yo great cold, which made them think, 
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that if they had been on {bore the place ts 
temperate: And yet in this place they 
reckon themfelves to have reach’d the 
78. degree of latitude: And ourre- 
center Navigations inform us, that 
feveral parts Of Greenland, to which 
this newly mentioned coaft belong’d, 
are well enough inhabited: And one 
of our Englifls Navigators aflures us, 
that the true height of Paffozera in 
Rafsia is no lefs then 68, degrees and 
ahalf, ifnot more, and yet that is 
atown not only well inhabited, but 
of great trade; but in Hudfons voys 
age I find what is more ftrange, That 
under the 81, degree of latitude, be- 
yond which they difcovered land very 
far off, but (beyond which none is 
thought to have actually fail'd to- 
ward the Pole ) they found it during the 
whole day clear weather, with little wind, 
and reafonable warm, And beyond 
80,degrees, they not only founda 
fiream or two of frefh water, but 
found it hot o# the {hore, and drank wa- 
ter to cooltheir thir(l, whech they alfo come 


mended. . 
: J]. The 
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II, The next obfervable I am to 
propofe about the coldnefs of the 
Air, is this, That the degrees both 
of Heat and Cold inthe air may be 
much greater in the fame climate, 
and the fame place, at feveral feafons 
of the year, or even at feveral times 
of the fame day, then moft men 
would believe, 

For the proof of this Propofi- 
tion, we fhall fubjoyn two forts of 
Teftimonies, of Travellers, and Na- 
vigators, the former fhewing, ‘that 
in Countries, where it is very cold 
in VVincer, it may ‘neverthelefs be 
hotin Summer; and the latter manis 
fefting, that even on the fame day, 
as well as in the fame place, the heat 
and coid, that {ucceed one another, 
may be one of them fenfible, though 
the other were extreme, or may 
perhaps be both of them confide. 
rable. 

To make this good, we thall 
produce the following Teftimonies, 

1. Dr. Geles Fletcher, Englifh Am- 
ba flador to the. AZufcov1an Emperor; 
in his Treatife of Rafsia, and the ads 


| joyning Regions, hasthis memorable 
| K 
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paflage'to our prefent.purpole, The 
mbole Countrey ( lays he ) .aefferethvery 
much feom 11 felf, by redfon:of the year, 
fo that a man would marvel to [ee the great 
alteration, and difference betwixt the 
Winters and Summers, ta Rufia. The 
whole Countrey in the. winter, lyeth under 
foo, which falleth continually, and ts 
fometime of a yard or two thick, but great- 
ery towards the North s the Rivers, and 
‘other waters ave all frozen up, a yard or 
more thick, how fwift or broad focver 
they bes and this continueth commonly for 
five moneths, towtt, from the begtnntn 

of November, till towards . the. end of 
March ;. what time the fuow beginnethto 
welt, fothat 2t would breed a frofttn a 
man to look abroad at that time, and fee 
the Wenters face of that Countrey, And 
alittle after he adds: end yet zn the 
Summer time you {hall fee fuch anew hew 
and face of a Countvey, the woods ( which 
for the moft pare are all of Ftv and Birei-) 
fofrefh, and fo fweet 3 the Pafiures and 
Meadows, fa green, and well grown 
éand that upon the {udden ) [uch vartety 
of flewers, fuch noife of Bards { efpectally 
of Nightingals, that {cem to bemore loud, 
and of amore Variable uote, then tn other 
| DL + Counn 
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Countries) thar a maa {ball got lighily 
travelin 4 more pleafant Countrey. And 
fome lines’ afters.eA4s the Winter x 
ceedeth in cold; forthe Summer tactiaeth 
to.over much pent, efpéctally, 2% tbe 
moneths of June, july; ard: Augult, 
being much warmer thén ihe Summer Atr 
in England, , . 

Almoft like things’ have «been 
much: more recently afiirny’d*by:the 


learned Olearims Secretaty to che Voyage de 
Duke of ‘Holfiin’sEmbafly into Ruf? % a Per. 
fra, and now Bibliothecaviusto the pre- fe, 
p.m.117;, 
118,119. 


ent Prince of Holffez;’ And an‘ac- 
quaintance’ of mine, .wh9,’ after ha- 
ving liv di Z4hy pats'd- a ‘Summer 
in Rafsia, affur'dime, that he fcarce 
in Jtaly did-ever eat better Melons, 
then. fomeé whicti he had~ eaten at 
Mufco;.ofa ftratige bignefs, which 
bears witnefs to that‘almoft incre- 
dible Relation of Olearim, who’ (-af- 
terhaving much*prais’d their good- 
nels at Afufeo ) affirms, that he there 
met with Meloris ‘of 40, pound 


weight, of which ‘he there teaches p,, 110, 


the Culture. 


Ate-the royal City of China, Pequin. 


which fearce’-exceeding ‘the 42, de- 
Kk 3, grees 
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grees of latitude, one would expeét, 
that as the Summer is very warm, 
{fo the VVinter fhould be very mild, 
as itisoblerv'd to be in divers places 
of Spain, Italy, and Greece, thathave 
chefame, ora more Northern latie 
tude; and yet the learned Jefuite 
Martius, who liv'd .many years in 
China, affures us, that ufually for 
four whole.‘ moneths together, all 
the Rivers are fo hard trozen, that 
; not only all. Ships: are clos‘, and 
aa kept immovable by the Ice, but that 
(Fale, alfo horfes, wagons; and even the 

heaviefi_ carriages do fecurely pals 
' over theIce, Concerning which, he 


Ae adds this ‘ftrange circumftance, that 
ae ‘Us ulually made in one day, though 
ae to its diflolution it require many, 
an Libacap »Profper. Alpinus in his learned 
Ane 6. Treatife de mediciza cA Qypttorum, 
eR tellsus, that at Grand Cayro, where 
Pie he pratis'd Phy fick, though that fa- 
ae mous Adetropolis of egypt be diftant 
ie but fix degrees from the Tropick of 


Cancer, yetthe Air, which in Sum- 
mer is almoft infupportably hot, in 
WV inter is fometimes very confidera- 
bly colds adding, thar there is not 
Sy mes Le any 
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any fort of Difeafes that proceed ( as 
hes pleas'dto {peak ) from diftillati- 
ons from the head, to which the pco- 
ple are not there fubje& ; To thele 
inftances we  fhall annex but two 
more, but thofe remarkable ones. 
The firft is mention’d by Par- 
chafe, as communicated to‘him by an 
eye witnefs, in thefe words. ‘This I 
thought good at our parting to ad- 
vertife thee, That Mr, Heéey hath af- 
firm’dto me, touching the diverfity 
of weather in Greenland, that one 
day it hath been fo cold (the wind 
blowing out of fome quarter ) that 
they could fcarce handle the frozen 
Sails ; another’ day fo hot, that the 
pitch melted of the Ship, fo that 
hardly they could keep their Clothes 
from pollution: yea, he hath feen 
at midnight Tobacco lighted or fired 
by the Sun beams with a glafs, The 
other example I am to produce, isno 
lefs remarkable; namely, that in 
the often mention’d Charleton I/land, 
where that winter was as {harp, .per- 
haps as any known place of the habi- 
table’ world, Captain James his 
Journal gives us this account of the 
Kk 4 wea- 
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weather : Jz June the /ixteenth (lays 
he ) mas wondrous hot, with {ome thunder 
and lightatng, fo that bur mendid go in- 
to the Ponds afbove to (wim, and coal 
them{elves, yet was the water very cold 
fell, Here bad lately appeared divers 
forts of Flzes,\ as Butterflies, Batchers- 
flies, Horfe-fltes, and fuch an tnfintte 
abundance of blood-thir(ty Aduskitoes, 
thatwewere more tormented with themthen 
ever we were mith the cold weather. Thefe 
(1 think.) le dead in the old rottex wood 
all the Winter, and 14n Summer they re- 
wie again, Here be likewife infinite 
companies of Anis, and Frogs én. the 
Ponds pon the land, 

_ ¥hus we fee, what difference 
there may be in the fame place, be- 
twixt the temperature. of the Air in 
Winter, and Summer. . We thall 
now add what may. appear more 
firange, that there maybe very great 
difparities in the heat and coldnefs.of 
the air, not only in the fame place, 
but within the compafs of thefame 
day. 

The lately mentiond ¢Alpi- 
wus, aftords me an example to this 
purpole, ine£gypritsfelf, where one 
shi ev: would 



















































(505 ) 
would expe&a much more uniform 
heat. . Hyeme ¢ fays he ).#ofernus aer 


admodum frigedus obfervatur, qui ob orig p ys 


fole paulo pofts parum tacalefczt, in meri 
Cheque plurimum: adventente vere no: 
te vur{um infrigtdum permujatur, ita, 
ut aer ile valde inaqualis. pt dicendus, 
ab, ipfiu{que, illa cnegqualitate plarim: 
morbt orzginem ducunt aque generantur, 
guteo tempore per uvbem Vagantur, 

The. learned Olearius-, relating 
how hetravelled- with the Ambafia+ 
dors, whofe Secretary the was, over 
a branch of mount Taurus, takes no- 
tice, thatit-being after the middle of 
Fane, thejair ot that| hot region.af 
Perfia oblig’d them only totravel by 
night, and.yet the noGurnal cold was 
fogreat, thatthey were all benum- 
med with. it,. infomuch,. that they 
were hardly able to alight-from their 
Horfes; adding, that the fuddea 
change from.an extreme:cold; tothe 
exceffive heat, they were. again ex- 
pos'd.to the next day, :. caft no fefs 
then 15, of their company into ftrong 
burning feavers at once. -.(¢ Which 
| broughtintomy mind the complaint 
| of good Jasob; who; though he: liv’d 
| 7 in 
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in an Eaftern Countrey, when he had 
faid, thatin the day the drought confu- 
mead him, adds, and the froft by night.) 

And the fame curious ‘travel- 
ler mentions, that in another Coun- 
trey in Perfia, call'd Faclu, notwith- 
ftanding the heat ‘of the region’ ( at 
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the end of Azarch, at which time | 


they pafs’d that way ) they fawand | 
felt in one night, which they were © 


forc't to pafs without their tents, both 
lightning, and thunders, and winds, 
and rain, and fnow, and ice. 
We will conclude with a re- 
markable inftance, afforded us by 
the Journal of the Englifh that win- 
tred at Charleton Ifland, The feafon 
here tn this Climate ( fays the often quo- 
ted Author of the voyage) ts moft un- 
natural s for tn the day teme tt will be exe 


treme hot, yea, not tndurable inthe Sun, 


which ts, by reafon that tt s a fandy Coun- 


trey, In the night again, it will freez 


aninch thick in the Ponds, ard tn the 
Tubs about, and in our boufe, and all 
this towards the latter end of June.’ 

III. The third obfervable I intend- 
ed to take notice of, about the Cold- 
nefs ofthe Air, maybe wei cian 
this 
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this Propofition, That in: many pla. 


_ cesthe Temperature of the Air, as to 
| Cold and Heat, feems not to depend 
fo much upon the Elevation of the 
Pole, as upon the Nature and Cir- 


cumftances of the winds: that blow 
there, 
It would require: a very long 


 Difcourfe, to treat in this: place of 
| Winds in general, and much more 


to examine the feveral caufes of 


| winds, that are affign’d . by feveral 
_ Authors, and therefore whenI have 


Once given this intimation, that di- 


vers of thefe opinions may be more 
 eafily reconcil’d, then the maintain- 


ers of them feem to have thought, to 


the Truth, if not to one another: 
|The caufes that may produce wind, 
| being fo various, that many of thofe 


propos’d, may each of them in fome 
cafes be true, though none of them 
in all cafes be fufficient : having hint- 
edthis, I fay, it may fuffice on this 
occafion; to fubjoyn three or four ob- 


fervations, to prove and illuftrate 


the matter of: fat delivered in the 
Propofition. 

And firft, ‘tis a known Obfer- 
vation 
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vation in thefe parts of the world, 
that Northerly and Northeafterly 


winds, do at all times of ‘the year | 


bring cold:.along with them, and 
commonly if: it be Winter, Froft, 


And here in England Ichave fome- | 


times wondred at the power of the 
winds, to bring not only fudden 


Frofts, burfudden Thaws, when the 


froft wasexpecied to be {etled, and 


durable, which yet feems to hold 

commonly, but not withoutexcepti- | 
on, ‘Forduring one of the confide- | 
tableft Fits of Froft and Snow, that }° 


{have taken notice of in England, I 
remember, that I obferved® ( nor 
without 


freezing our rigging, and making e- wonder) thac the 


wery thing foflippery, that aman can : 
eave eat ned ‘all this with the Wind was many 


wind Southerly, fays Captain Fames days Southerly, 
( page 104:.) m his Journal 26. of ynlefs it may be 


AuZuft. 


faid; That’ this 


Southerly Wind was‘but ‘the Return | 
ofa ftream of Northerly Wind; 


which had blown for ‘many days be- 
fore, and might by fome. obftacles, 
and agents, not here to be ‘inquit’d 
after, be made to wheel about; ‘Or 
recoyl hither, before it had loft the 
ercatelt 


fome | 
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_ greateft portion of the refrigerating 
| Corpuictes tt confifted of before. 
‘The ‘formerly mention’d . Prof- 
| per Alpiow, attributes, {trange things 
|. to the Northerly wind,. thar blows 
Ine 2 p's a8 to the cooling and re- 
frefhing the Air, in {pight of the vio- 
lent heats, that would. otherwife be 
-intollerable, ..( And. many: in Egypt 
|. * afcribe to the 


| P : * Ab his ventis aevem alteratum, effe 
| eGte lian WV inds, caufam cur peftis illa diffoluatur, mule 


7 that almoft : mi- tt ilorum Affirmant. Quod etiam non 
|] Faculous ceafing  Yéspe enn crite iia 
of the Plague aC perfuaderi poffity in primifques &c. 
Grand Cairo, of frofp. Alpin. lib. 1. De medicina 
: : Egypt. Cap. 18. 
which we. elfe- 
where {peak.), . Dominatur autem aey Wid.lib.x. 
(fayshe) fumme calidus, ipfius cali,“ 
ut ditium eft, vattone, guod hec civitas a 
Tropico Canere tantum 6, Gradibus di- 
| filet. Qua breve inter-capedine dum fal 
| 4 cllum accedit Tropicum, & illorum 
|. Zenath fit propiquior, aer ille Vald> ins 
| calefett, & nif. Atefie venti tuuc a 
|) feptentreone fpirarent, vebementifsimus, 
|) O quivix anoftrts perferri pofsit, ca- 
| forts eflus fextiretur, . 
| Aduenge noftre. 11s provenientibus: ad ti.Jib.1. 
| Sebterraneca loca confugiunt, in quibuscap-7-p4s- 
i morantuy’ 
| 
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morantur quoufque tlle Uentorum ardor 
refiderit atque cef[avertt, Conjunxat 


hec incommoda Deus Optimus, cum alits 


quibufdam bonis, nam ubi caledsfsimt tlt 
vente conticuere, flatim a Septentrione 
flare alii incipiunt, qui [ubitaneumin- 
flammatis atque lax atu corportbus folatz- 
um preftant, St enim ili diu perfeve- 
yaverint,nemo in ea regione vrvere po(stt, 

‘Whence . winds fhould have 
this power to change the. Conftituti- 
on ofthe Air; and efpecially to bring 
cold along with them, isnot{o eafie 
tobe determin d, Indeed the other 
Qualities, and eventhe:heat, thatis 
obfervable in winds, may for the 
moft part be probably enough deriv'd 
from the Qualities of the places, by 
which they pafs, Of this we have 
already given an example or two in 
the paflages lately mention’d, And 
it may be further confirm’d by what 
Acofta {ays, that he himfelf faw in 
fome parts of the Jzdies : “namely, 


Fofephus That the Iron Grates were fo rufted and | 
-con{umed by a peculiar wind, that pref- _| 


fing the mettal between your fingers, tt 


A 
would be diffolv'd, and crumbled, as tf Ki 


it bad been Hay or parched Straw, And 


this § 
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this Learned Traveller, who feems 
| to have taken peculiar notice of the 
winds, affords usin divers places of 
| his Book feveral Examples to confirm 
_ what we were faying ( though he take 
.| botthenature of the regions, along 
| which the wind blows, to be alone 
in all cafes a fufficient Caufe of their 
| Qualities ) of which yet we hall 
.| now mention but thefe two memos 
| table paflages. Iz a {mall diftance 1is.3.ccp. 
| Cfays he ) you fhall fee in one wind many 2:P:120» 
|. dverfitees, .. For example, the Solanus 
| or Eaflern mind is commonly hot and 
| troublefome tn Spain ; and ix Murria, 
| atthe coldeft and healthfullet that is, 
| for that zt paffeth by the Orchards, and 
| that large Champtane which we fee very 
| frelo, In Carthagene, which is not 
| far from thence, the fame wind is trouble- 
| fome, and unwholfome. The Aeridia- 
nal ( which theyof the Ocean call South, 
and thofe of the Mediterranean Sea, Me- 
- Zo Giorno ). commonly 2s rainy, and 
boifterous, and tin the fame City, whereof 
I fpeak, st 25 wholfome.. and pleafant, 
,) And in his Defcription of Peru, 
:} Speaking of the Sonthand South-weft, Likio.cays 
| heaffirms, that this wind yet in this 3. 
] . region 
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region 1s marvellous. pleafing. 

Bur though, as we were fay- 
ing, many other Qualities of winds 
may be deduc'd trom the Nature and 


Condition ofthe places,’ by which 4 


they pafs: And though the heat alfo, 


which Profper Alpinus (as we lately - 


took notice ) attributes to the South- 
erly winds, that blow in Egypt, may 
be probably afcrib’d to the heated 
Fxhalations and vapours they bring 
from the Southern and parched Regi- 
ons they blow over 3 ‘yet whence the 
sreat coldnefs of Northern and Eaft- 
erly winds fhould come, may be 
{crupled at by many of the modern 
Philofophers, who with divers Carte- 
fians will not admit, that there are 
any Corpuifcles of Cold. 

And pofitbly I could, about 
thefe matters, propofe fome other 
difficulties, not fo eafieto be refol- 
ved, But not being now to difcufs 
the Hypothefis ‘about Cold, [ think it 
Will be more” proper in this place, 
inftead of entring upon difputes and 
Speculations, to fubjoyh an Expert- 


«ment that I made, to ‘givefomedight | 


‘about this niatter, ; 
Con- 
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Confidering then’ that I had 
not met withany Trial of the Nature 
of that I am about to mention, and 
that fuch a Trial might poffibly prove 
Cuciferous, I cauted a pretty large 
pair of ordinary Bellows tobe kepra 
good while in the Room, where the 
Experiment was to be made, that it 


might receive the Temperature of 


the Air in that Chamber, then pla- 
cing upon a board, one of thofe ilat 
Bottom’d ‘Weather-glafies, that I 
elfewhere defcribe to contain a mo- 
vable drop of pendulous water, by 
blowing at feveral times with inter- 
miffions upon the bubble or lower 
end of the Weather-glafs, though the 
wind blown againft my hand, were, 
as to fenfe, very manifeftly cold, yet 
it did not cool the air included inthe 
Bubble, but rather a litele warm’d ir, 
as appear’d bya {mall, but fenfible, 
a{cenfion of the pendulous drop cach 
time, that, after {ome interpos‘d reft, 
the lower part of the glafs was blown 
upon, which feem‘d to proceed from 
fome fmal! alteration towards 
warmth, thatthe air received by its 
ftay ( though ue) in the Bellows, 
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C584) 
as teem’d deducible from hence, that 

if by clofely covering the Clack, the 

matter were fo ordered, that the Air, 

that {hould come into the Bellows, 

mutt come in all atthe nofe; if this 

nofe being held very near the bubble 
ofthe Weather-glafs, the Air were, 
by opening the Bellows, fuddenly 

drawn in, that {ream of air or wind 
coming from a part ofthe window, 
where the air was alittle cooler, then 
chat which was wort to come out of 
the Bellows, would not, .as the 
other,. make the pendulous drop rife, 
but rather the contrary. 

This done, we proceeded to 
fhew by Experiment, That though a 
wind were nothing, bur a ftream of 
Air, yet in its paflage it might ac- 
quire a confiderable coldnefs diftine 
from that which it has by vertue of 
its motion, though upon the {core of 
that, we {ee that air movd by a fan, 
( or as in our newly mentioned Tri- 
al) by a pair of Bellows, might to 
our touch,. feel Cold, nor did we 
forbear to expect a good event of our 
Trial, upon the doubt that may be 
raisd, whether there be frigorifick 

Cup aes ek 
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Corpulcles or no: For whatever bes 
come of that queftion, I thought I 
mightexpect, that whether or no Ice 
emit Corpufcles, that are univerfal- 
ly frigorifick, yet the air being, ei- 
ther by them, or upon what account 
foever, highly refrigerated; che 
Corpufcles that compofe this cold 
Air, being moft of them driven on 
before it, by the wind; that meets 
them in its way; will,in a fenfe, 
prove frigorifick, in regard of alefs 
coldbody, whichthey thall happen 
to be blown upon, and accordingly, 
having provided a ridge Tyle invert- 
ed, and half fill’dthe Cavity, which 
look’d upwards, with a mixture of 
ice and falt, and having likewife put 
the Iron pipe of the Bellows upon 
that mixture, and then-covered it 
with more of the fame, that fo the 
Pipe being furrounded, as far.as con- 
veniently it could be, with ice and 
fale, the ait contain’d in it, might 
thereby be highly refrigerated, I 
found, that blowing wind out of the 
Bellows upon my hand, that wind 
felemuch more cold, then that which 
had been before blown upon myhand, 
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outofthe fame Bellows, before the 
frigefaftive mixture was applid to it, 
Bur for fear my fenfe of feeling 
fhould deceive me, I caus'd a VV ca- 
ther-glafs, made after the common 
manner, but with a more {lender 
pipe; to be fo plac’d, that the nole of 
the Bellows ( which together with the 
Tyle and Ice, was upheld with a 


frame ) lay in a level with the bubble 


of the Thermometer, and then blow- 
ing the refrigerated air of the Bellows 
npon the globular part of the slafs, 
Ifaw the water in the Cylindrical 
part and fhank, manifeftly afcend, 
as it was wont to do upon the refrige- 
ration of the included air: Andas 


‘this Afcenfion‘ of the liquor continu: 


ed, during three or four blafts of the 
Bellows, fo upon the ceffation of the 
artificial wind, the water fubfided by 
degrees again, till by frefh blafts it 
was made'to afcend, Laftly, ha- 
ving repeated this Experiment, we 
thought fit to trye, how much the 
air, reftigerated immediately by the 
frigorifick mixture, would produce 
acolder wind then the former, and 
accordingly, drawing back thenofe 
: of 
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of the Bellows, that the air, that 
fhould be blown out, mighe pafs 
along the Cavity left in the frigori- 
fick mixture by the Iron pipe ( of the 
Bellows ) which we had withdrawn, 
the wind was manifeftly more cold, 
then before, and hada greater ope- 
ration on the Weather-glafs, it was 
blown upon, 

This Experiment, if carried 
on, and profecuted, may poflibly 
prove more Luciferous; but I will 
not take upon me here to determine, 
whether all cold winds muft be necefz 
farily made fo, by frigorifick Cor- 
pufcles properly fo calid, fince I 
have fometimes fufpe&ted, that fome 
winds may be cold, only by confift- 
ing of, or driving before them, thofe 
higher parts of the Air, that, by reaz 
fon of the languid Refle@tion of the 
Sunbeams, in that upper (or per- 
haps ArGick ) region of the Air, are 
for the moft part very cold, For it 
may be obferv’d, that Rains often- 
times very much and fuddenly refri- 
gerate the lower Air, when no 
wind, but what the clouds and rain 
make, accompanies them, as if they 
; L13 brought 













































































Pg 2 ot Bes 
gore 
5 


‘ 


ere oe omer mage enepgnmen me 
1a et hy 


one Oe 
- 5 


(518) 


brought down ftore of cold air with 

them fromthatuper Kegion; which 

Acofta,.and one I converfed with, 

that vifited far higher mountains, 

then the Alps, affirm to be in fome 

places (for I am not fatish’d, that 
‘tisfo every where) exceedingly cold, 
both in hot Climates, and in hot fea- 
fons ofthe year. And obferve, that 
the Hollanders do, in more places 
then one or two, mention the Nor- 
therly and North-eafterly winds, to 
be thofe, that brought them the pros 
digious colds they met with, though 
Nova Zembla, where they were ¢x- 
pos’d to them, be fo Northwards, 
that it lies within 16,0r 17, degrees 
of the Pole it felf, This being a bare 
{ufpition, it may fufice to have 
touch dit, But I fhall fubjoyn two 
or three inftances on the occafion of 
our propofition, concerning the in- 
fluence of the winds upon the air, and 
to fhow more particularly, That 
even cold winds receive not always 
their Qualities, fo much from the 
Quarter whence they blow, asfrom 
the Regions over which they blow - 
Ifhall therefore begin with wie is 
Y | | eli- 
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delivered by Mr. Wood, in his New 
Englands proipe, Whereas 17 Engs Part x. 
land (fays he} moft of the cold minds *4?-2. 
and weathers come from the Seas and 
thofe fituations, are counted moft unwhol- 
fome, that are near the Sea-coafl, 12 that 
Countrey it 18 not fo, but otherwifes And 
having added, as-his reafon, thatthe 
North-eaft wind, coming from the Sea, 
produces warm weather, melting the (now, 
and thawing the grounds he tubjoyns, 
only the North-we(t wind coming over the 
Land, is the caufe of extreme cold wea- 
ther, being always accompanted with deep 
faows, and bitter. frofis, &c. To 


























which paffages we fhall add only 
one outof Captain Fames, as being 
confiderable to our prefent purpole, 
The winds (fayshe ) fince we came Ve csptain 
ther, have been very Variable and uncon- James's 
ftant 5 and till within this fortnight, the ¥) 48" 





Southerly wind was coldeft, The reafon 1288*52953: 


conceive tobe, for'that tt did. blow from 
the main Land, which was all covered 
with{now, and for that the North winds 

|. came out of the great Bay, mbich hitherto 
Web open. 
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Title XIX. 
Ofthe firange Effetis of Cold. 
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Li O enumerate and profecute 
all the feveral Effe&is .of 

Cold, being the chief work of the 
whole Book, itis not to be expeGed, 
that they fhould be particularly treat: 
ed of in this one Se€tion of it, where- 
in I fhall therefore confine my felf to 
mention.only thofe Effe&s of Cold, 
that are not familiar, but feem to 
have inthem fomething of wonder- 
ful; nor muft I take notice of All 
them neither, leaf{tJ fhould be guilty 
of ufelefs Repetitions, but only of 
them, which either are not at all, or 
are but incidentally or tranfiently de- 
livered in the foregoing Sedions, 
Nor is it to be expeGed, that] fhould 
pawn my credit for the truth of every 
one of the Relations I am about to 
{ubjoyn, For if they had not fome- 
Ye de api 
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thing of extraordinary, and confe- 
quently, that may beget fome Diffi- 
dence in wary men, they would nor 
be proper forthe title of this Section, 
and moft of them, that they may be 
firto be plac’d here, mutt be the Ef- 
fe&ts of {uch extreme degrees of 
Cold, that I cannot in thistemperate 
Climate of ours, examine the truth 
ofthem by my own Trials, fo’that 
all I can do, is, to make choice of 
{uch Relations, as are almoft all of 
them delivered by the Relators, as 
upon their own Knowledge. And 
even this may perchance, not only 
gratifie and excite the Curiofity of 
{ome, who are pleas'd with no things 
fo much, as with thofe, that have 
fomewhat inthem of Prodigy, and 
( which is more confiderable) their 
Narratives may afford the Ingenious 
{uch ftrange Phenomena, that the Exe 
plication of them may ferve, both to 
exercife their wits, andtry their Hy- 
pothesis. 

2, It feems not neceflary, in the 
marfhalling thefe obfervations, to be 
{crupulous about metliod, but yet to 
avoid confufion, we fhall firft men- 

tion 
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tion the Effects of Cold, as to thofe 
four great Bodies, of that part of the 
Sublunary World we live in, that 
are commonly reputed Elements, 
and thence: we will proceed totake 
notice of the Effe&s of Cold upon 
fome other inanimate Bodies, and, 
for an inftance of its operation on li- 
ving Creatures, upon men, 

3. Olthe power of Cold, either 
to ftraiten the {phere of activity of 
fire, orto hinder its wonted effets, 
the chief examples I have met with 
are recorded, partly by the Dutch in 
Nova Zembla, and partly by Captain 
James, when he winter’d in Charleton 
Ifland, Thele Hollanders in one place 
{peakthus, The twentieth it was fair 
andfiill weather, thewind Eafterly, then 
we walh'd our Sheets, butit was (0 cold, 
that when we had wafb'd and wrung them, 
they prefently froze fofteff, that although 
we latd them by agreat fire, the fide that 
laidnext the fire thaw'd, but the other 
fide was hard frozen, &c, Elfewhere 
thus,we were in great fear, that if the exe 
tremtty of the Cold grew to be more and 
move, we {bould all dye there, with cold, 


for what fire foever we made, it would not 
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i 523) 
| warm w,- And becaufe. it were tedis 

I ous to tranferibe all that their Jours 

| nals afford us to our prefent purpofe, 

| we will conclude with this paffage, 

| Hereby we were (o faft Jbut up into the 

| Houle, 0 if we bad been prifoners, and 

| tt was [o extreme Cold, that the fire almoft 

| cat no beat, for as we pub our feet to the 

fire, we burnt our hoje before we could 

| feel the heat, fo that we had work enough 

| to do to patch our hofe, and which ts more, 

if we had not fooner {melt then felt them, 

me {hould have burnt them eve we had | 
known it, Though Captain James 
wintred in a Countrey many degrees 
remoter from the Pole, then Nova 
Zembla, yetinone place he gives us 

this account of the colds power to re- 
{train or oppofe the action of fire. 

The Cooks Tubs, wherein he did-water 
his meat, flanding about a yard from the nny ‘. 
fire, and which he dtd all day ply with 
melted {now water, yet inthe night [eas 

fon, while be flept but one watch, would 
they be firm frozen ta the very Bottom, 
And therefore was be fain to water bis 
meat ina Brafs Kettle, clofe adjoyning 
tothe fire; andI have many tames both 
feen and felt, by putting my hand soto it's 

‘chy ak : tbat 
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(524 ) 
that fide which was next the fire was very 
warm, and the other an inch frozen, I \ 
leave the veft toour Cook, who will almoft 
{peak miracles of the Cold, 

3. Thusiar our Enlifh Navigator, 


‘whofe relation compar’d with thofe 


of the Hollanders, make me not {fo 
much wonder, as I once did, that 


men fhould relate to A¢arcus Polus, |< 


- that there is a certain Plain in T. Art Ary, 


Purchafe 
lib t.cap, 
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: efteé 


fituated between fome of the higheft 
mountains in the World, ‘where ¢f fire 
be kindled, tt not fo bright, nor {o 
tual to bos! any thing, as tn other plas 
ces. For {o Purchafe renders that paf- 
lage ; whence occafion has been taken 
to impute to Marcus Polus, a writer 
not always half fo fabulous, as many 
think him, that he affirm’d, that 
there was a Countrey in Tartary, 
where fire could not be kindled, 

4. And as for the other newly 
mention’d relations of Seamen and 
Travellers, though to us, that live in 
England, they cannot but feem very 
firanges yet] amkept from rejecting 
them as utterly incredible, by confi- 
dering, that ice and {now having be-. 
fore their Congelation been water, 
| mutt 
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/-muft in probability owe their Cold- 
i nefs, to that which reign’d in the 


Air: Sothatif in any place Nature 
has, either fo plentifully ftock’d the 


| Air it felf with frigorifick ex{pirati- 
| ons, or other Corpuicles (if we will 


admit any fuch) or have upon any 
other account rendred it as cold as it 
can make ice and {now to be even 
here amongft us, I know not why the 
Northernefs of the climate, and per- 


haps fome faline expirations from the’ 


Earth and Sea, may not there diffufe 
through the air a cold fuperior to 
that, which by {mall Quantities of 
ice ( or fnow ) and falt, can at a{mall 
diftance be produc'd here, Andthis 
cold is fo intenfe, that by pouring 
fome water on a Joynt-ftool, and 
placing on it a filver Tankard, or 
otherconvenient veffel, we may, as 
experience hasaffurd me, with beat- 
en ice ( or {now ) and falt, anda little 
water (whichis added to haften the 
{olution of the other) nimbly ftirr'’d 
together in the pot, make the mix- 
ture freez the external water quite 
through the Tankard; and they may 
be by this way fo hard frozen toges 
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(526) .. 
ther, as that by lifting up the pot, 
you may liftup the Joynteftool too, 
and that ( whichis the circumftance, 
for which I mention this ) juft by the 
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| 
fire, which in this cafe is unable to | y 
hinder fo difficult an operation ofthe | 
Cold. j ta 
5. Thus much of the effeéts of | at 
cold, in reference to fire, ‘What | ll 
the fame quality may perform upon | ie 
Air, we thallfay but little of inthis |} i 


place, becaufe we treat of thofe Phe- | ' 
nomena, partly in the foregoing Secti- | ™ 
on of the coldnefs of the Air, and | 
partly in other places,» Only we |! 
ihall not here pretermit a téftimony 
of the learned Oleavias, who, as an | be 
eye witnefs, confirms what weelfe- |“ 
where deliver of the high degree of |“ 
cold, to which the: Air » maybe |!" 
brought. . For he tells us,» That‘. | ™ 


Olear.be Mufcovy he experimentally found, that 4" 


which others left recorded in their wrie | 
tings, That ones fpittle would be congeal’d |“! 
before it reach’dthe ground, and that wa- | lat 
ter would freez as tt was dropping down, |" 
6, Of theeffe&s of cold upon wa= | i 
ter, wefhall-not need to fay much 9 ™ 
in this place, fince the two pice 
0 





































. 527. 
of them being, the power cold haszo 
congeal water fuddenly, and the 
force it has to turn vaft quantities of 
it into follid ice. Of the former [ 
have newly given, out Of Olearius, an 
example as eminent as almoft any 
thatis to be met with, and of the 
latter alfo, I have given feveral. in- 
ftances in the Se&tion, that treats of 
ice; Yet twoor three notable inftan- 
ces, which we do not elfewhere men- 
tion, ‘twillnotbe improper to deli- 
ver in this place. 

7. The firft declares, that not- 
withftanding the warmth of the in- 
fide ofa mans mouth, his f{pittle may 
be frozeneven there, The 27, of Sepz 
tember (they are the words of Gerat 
deVeer) st blew hard Northeaft, and tt 
froze(ohard, that as we put a zail tnto 
our mouthes ( a5 when men work Carpen- 
ters work they ufe todo) there would Ice 
hang thereon, when we took tt out again, 
and make the blood follow, The like rez 
Jation ( if I mifremember not ) I have 
met with ina modern Enelifh Navi- 
gator, and itis very little, if at all 
more ftrange, then what is affrm'd 
by Queen Elizabeths Ambaflador to 
the 
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the Rufsian Emperor: J2 the extre- 
mity of winter ( {ays Doctor Fletcher, 
{peaking of Mufcovia ) zf you hold a 
pewter Difb, or Pot in your hand, or any 
other mettal, except ta [ome chamber, 
where their warm Stoves be, your fingers 
will flick faft toit, and draw off the skin 
at the parting. 

8. The other inftance I intended 
to mention, is this, that though 7Za- 
crobius, and other learned men, both 
ancient and modern, will not allow 
{alt water to be congealable ; yet the 
Dutch at Nova Zembla relate, that 
even in the midft of September (and as 
the Marginal note fays, in a night ) 
It froze two inches thick 1m the [alt water. 

g. Asto the effects of violent colds 
upon the Earth, what they would 
prove upon pure and Elementary 
Earth (ifany fuch there be) I can 
but conje€ture; but as for that im- 
pure or mingled Earth, which we 
commonly treadon, the effects of ex- 
treme cold upon that, may be very 
notable. For Olearius relates, that 
in the year 1634, the cold was [0 bitter at 
Mufco, that zn the great market-place, 
he (aw the ground open'd by tt fo, that 
there 
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there was made a cleft of many yards long,. 
and afoot broad{ And the prefent great 
Duke of cMafcovres Phyfician being 
asked by me concerning the truth of 
{uch relations, anfwered me, thar 
he himfelf had in thofe parts feen the 
sroundreduc’d by, the cold, to gape 
fo wide, that a childs head mighe 
well have been putinto the clef. 

10, Tis fomewhat ftrange, that the 
violent heat of Summer, and the ex- 
treme cold of Winter fhould both of 
them be able to produce in’ the 
sround the like effe&s ; but whether 
to make thefe gaping chinks, that we 
have been {peaking of, the furface of 
the ground expos d tothe air, being 
firft frozen, is afterwards broken by 
the expanfive force of the moift earth 
underneath, to which the cold at 
length pierces, and congealing it, 
makes it {well, and heave, and fo 
burft or cleave the hard and frozen 
cruft of the ground, which cannot 
fufficiently yield to it, whether this 
(Ifay') may produce the clefts we 
were fpeaking of, or whether they 
muft be deriv’d from fome other 
caufe, not having yet made the expe- 

Mm riments, 
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riments, I thought upon, to clear the 
matter one way or other, Ido notas 
yet pretend to determine, but will 
rather fubjoyn the fecond obfervation 
I purpos’d to mention of a flrange 
operation of Cold upon the ground, 
and itis afforded us by the Dwtch in 
their often quoted third voyage to 
Nova Zembla: In one place of which 
they tell us, 7 hat when they had built 
them awooden houfe, and mere going to 
flout themfelues up 1m tt, for the winters 
they made a great fire, without the boule, 
sherenith to thaw the ground, that 
they might fo lay zt, viz, the wood about 
the houfe, that 1t meght be the clofer, but 
it was all loft labour, for the earth was {0 
hardyand frozen fo deepinto the ground, 
that they could not thaw 1t, and tt would 
have coft them too much wood, and there- 
fore they were forced to leave off that la- 
bour. 

11, After what we have faid a- 
bout the ftrange effects of cold, in re- 
ference to fire, air, water, and 
earth, we will now proceed to take 
notice of its effects upon confeffedly 
compounded Bodies, whether inani- 
mate or living; but of the igen 
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fort of mix’d Bodies (I mean thofe 
that have not Life ) ic will not be ne- 
ceflary to fay much in this SeGion, 
in regard that we have in many other 
places, upon feveral occafions had 
Opportunities to mention already 
-moft of the particulars that belong to 
thathead, For we elfewhere rake 
notice, that violent Colds will freez 
Beer, Ale, Vinegre, Oyl, common 
Wine, and even Sack and’ Alegane 
themfelves, VVe have likewife no- 
ted, that the Cold may have ano- 
table operation, upon Wood, Bricks, 
Stone, veffels of Glafs, Earth, and 
even Pewter, and Iron themfelves, 
to which. Bartholinus out of Fanus 
(Muncks Voyage to Greenland, allows 
us to add vefiels of Brafs ( though 
thefe arenot immediately broken by 
the Cold, but by the included Li- 
quors which it dilates) and divers 
{trange effects of Cold upon inani- 
mate Bodies, which ‘cwere - here 
troublefome to recapitulate, may be 
met with difpers’d in feveral places 
ofthe prefent Hiftory. Wherefore 
having only intimated in general, 
that, though many plants are pre- 
Mm 2 fervd 
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($32) 
ferv'd by a modcrate cold, yet it has 

been obferv’d, thac moft Gardens | 
plants are deftroy’d by .cxceffive de- 
grees ofir, we will pafs onto conti- 
der the effects of Coid upon animals, 
and of the many obfervations, that | 
we have met withamong Travellers, | 
concerning this fubject, we fhali, to 
avoid prolixity, deliver qnly the cons 


a 
a remageeten ne 


Gderablett, and thofe that we find Vj 
) atrefted by very credible Writers, t 
12, Captain James {peaking of the | j 
P laft of the three differences he makes fe 
E of Cold ¢ namely,. that which he and i 
: his company fele in the woods ) gives | 1 
E this account of its 4s for the laf, a | 
: James's mould be [o extreme, that tt was not eam |} ( 
3 voyage 64.Abr able 5. 10 clothes were proof again tt, } 


no motion could refift, zt, Itwould more- 
over fo freez the batr of our Eye- lzds, that 
we could not [ce; and I verily believe, 
that it would have flifled a man 12 avery 
few hours. | 
13, Olearias giving an accountof | 
the Air of A4ufcouy, and efpecially | 

the Capital City of it, . The Cold 

Livre3. Clays he) @ there fo violent, that no 

p.m.ii7. Eurscan binder it, but fometumes mens 
Nofes, and Ears, Feet and Hands will 
| are is be 
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(533) 
be frozen, dnd all fall off, He adds, 
that in the year 1634. when he was 
there, they could not 20 50, paces with- 
out being benumm'd with cold, und in 
danger of lofing {ome of their Limbs; 
And yettoadd, that remarkable ob- 
fervation upon the by, the fame Au- 
thor, riear the fame place, {peaking of 
Mufco, ard the neighbouring Pro- 
virices diftinguifhed from the reft of 
that vaft Empire, fays, That the eAir Livre 3: 
w good and healthy, fa that there one ee 
fearce ever bears of the Plague, or any 
other Epidemical difeafes, And he adds, 
that forthatreafon, when. in the year 
1654.thePlague made havock tn that great 
City, the thing was very farprizing, no- 
thing like ct having been {een there in the 
memory of mein. 

14. Our already divers times men- 
tion’d Englifh’ Ambaffador Dr. Flet- 
cher, {peaking of the cold that fome- 
times happens in Refsza, witnefleth 
thus much of it, _Dzvers ( lays he) 
not only that travel abroad, but in the ve- Purchas. 
vy markets and fireets of their Towns ave ee ay 
mortally pinch’d, and kill'd with all; (o" 
that you {hall fee many drop down in the 
fireets,. many Travellers: brought into the 

Mm 3 Towns 



























































§ 34 
Towns fitting dead, and fliff in their 
fleds, Divers lofe thety Nofes, the Tzps 
of their Ears, and the Balls of theer 
Cheeks, their Toes, Feet, 8c, Many 
times when the winter very bard and 
extreme, the Bears and Wolves i[fue by 
troops out of the woods, driven by hunger, 
and enter the Villages, teartng and ra- 
vening all they can find, fo that the mba- 
bitants are fatn toflee for the fafeguard of 
their Lives, 

15, Lodefcend now to obfervyati- 
ons, that do fomewhat more pundu- 
ally fet forth the more particular Phe: 
nomena of Cold, in reference to mens 
Bodies, take the following Obferva- 
tion, The 15. of March fome of their 
meny thathad been abroad to kill Deer, 
returned fo difabled with cold, which did 
vifeuptn blifters ander the foals of their 
feet, and upon thetr legs, to the brgnefs of 
Walnuts, that they could not recover their 
former eflate ( which was not very well ) 
in afortneght after, This may be con- 
firmed by that paflage of the Hollan- 
ders, where {peaking of their prepa- 

Purchas. ting {pringes to take Foxes, they add, 
pag-497- that they did tt with vo [mall trouble ; 
for that sf they flay'd long without doors, 
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C535) | 
there arofe Blifters upon thetr Faces and 
Ears, We diddayly find by experience 
(fays Captain James ) that the cold tn pag 64, 
the woods would freez our faces, or any 
part of our flelb, that was bare , but it 
was not{omortifying, &c. 

16, The Dutch {peaking of the 
pains they were fain to take to dig 
away the fhow, that coverd the 
houle, and choaked up their door, 
adds, that in that laborious work, 
they were forcd to ufe great (peed, for 
they could not long endure without the 
houfe, becaufe of the extreme cold, al: 
though they wore Foxes skins about their 
heads, and double apparel upon thetr 
backs, 

17, Thelately mention d Captain 
James relates, that in Charleton Ifland 
he was fain to cut the hair of his head 
fhort, and fhave away all the hair of 
his face, becaufe the Ificles, that 
would be faftned to it; made it, ashe 
{peaks, decome intolerable, 

18, And heelfewhere relates, that 
_ once he and his Companions; having 
| been fora little while parted into two 
| companies, had their faces, hair: and 

clothes (0 frozen over, that they could not 

: M m 4. know 
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36) 
know each other by thew babits, - nor 
(which is @ confiderable circum- 
ftance, for whofe fake chiefly I men- 
tion this paflage ) dy thezr vorces, 

19. And the fame Author gives 
this account of the death of the Gun- 
fier of his Ship, whom he calls a 
{rong hearted Man, and who died 
before the end of November, He bad 
( {ays our Author ) 4 clofe boarded Cab- 
bin in-the Gun-room, which was very 
clofeindeed, and as many clothes on bim 
a was convenient, (for we wanted no 
clothes ) and a pan with coals of fire conti 
nually in bis Cabbin, for all which 
warmth bis platter would freex at his 
wounds and bis bottle of Sack at bis head, 
Purchas. - 20, The Xt, Of December ( lays Ge- 
lib.3.cap. yard de Veer ) it was fair weather, and 
548-490 1 clear eAiv, but very cold, which be 

that felt not would not believe, for our 
fhooes froze as bard as horns upon our 
feet, and within they were lute; Jo that 
we could not wear our {hooes, but were 
fore’d to make great pattents, the upper 
part being fheep skins, which we put on 
over three or four pair of focks, and fo 
went inthemtokeep our. feet warms yea, 
and the clothes upon our backs were white 


over with froft. 21,.Which 
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' 21, Which may be fomewhat 
confirmed by this paflage of Captain 
Fames, The clothes on our Beds would be pip 66, 
covered with boar froft, which in this 
Little babttacle was not far from the fire, 
WVe might adde to all thefe, this 
other paflage of the often mentioned 
Gerard deVeer, The 26,of December, phos 
4t was foul weather, the wind North-we(t., pag.491. 
andit was {ocold, that we could wot warm 
Ws; although we ufed all the means we 
could mith great fires, good tore of clothes, 
andwith bot ftones and Bullets laid upon 
our feet, and upon our Bodies, as we lay 
in our Cabbins, but notwith{tanding all 
this, 22 the morning our Cabbius were fros 
Zehy &c. But we fhall not infift on 
{uch paflages, as this laft recited, 
becaufe that of the force of cold to 
reptefs and withftand the fire, we 
have already deliver'd as remarkable 
things, as will be eafily met with, 
inapproved Writers, inthe former 
part of this prefent Section, 
22. I have my felf.met with a 
knowing and very credible perfon, 
that related to me of the cold of Raf- 
fias where he travelled, little lefs 
firange things, then thofe I have men- 
ce Sa tioned 
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tioned of it out of Books; and if] — 


did not want the Hiftorians name, 


I fhould make {mall difficulty to add, — 


That fince I made a good progrefs in 
this prefent SeGtion, a very learned 
Traveller (though not into cold 
Countries ) related to me, upon the 
occafion of what I was treating, 
what he affirm’d to have met with in 
an approv’d Hiftory of the ftrange 
operation of the inclemency of the 
Air upon multitudes of men at once, 
namely, that about the year (if he 
tightly remember it ) 1498. an Army 
of the Turks making an incurfion into 
Poland, upon their return was fure 
prized with fuch an extremity of 
Cold and of Snow, that though it 
were but ( if he miftake not) in No- 
vember, forty thoufand of them (the 
whole Army confifting of feventy 
thouland ) perifh’d through the ex- 
tremity upon the place, | 
23. Amongft the many Relations 
Ihave met with of the fatal Effe&s 
of Cold in the Northern Countries, 
Itook notice not without a little 
wonder, as well as trouble, that I 
could not find, that any of the Rela- 
tors 















































































539) 
tors had the curiofiry to fee what 
change was made in the internal 
parts of the Bodies fo deftroy’d, 
which yet were an inquiry very pro- 
per to have been made, but at length 
the other day an ingenious Perion 
having fhew’d mea Book newly pub- 
lifh’'d in French, containing the De- 
{cription of a Polovtan Province he 
calls Zkrawie, as 1 was skimming it 
over, with hope to find {ome obfer- 
vations about Cold, I lighted on a 
relation, which though not fuchasI 
defir'd, is more then I have. any 
where elfe found, and I take the 
more notice of it, becaule, that 
though the very name of this Pro- 
vince is {carce hitherto known to us 


in England, yet having a while. after 


by good chance met with an intelli- 
gent Polonian Lord, and having in- 
quired of him, whether he had ever 
been in that Country, he both told 
me, that he had been quarter d there, 
and by his An{wers and Relations did 
countenance divers particularities of 
it, mention'd by this French officer 
(named ALonfieur de Beauplan) who 
liv’dlong there, This Author then 
Sh after 
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($40 ) 
after having taken notice, that this 
fertile Province, though but fituated 
inthe fame height of the Pole with 
Normandy, is oftentimes {ubje& to 
exceflive colds ( which circumftance 
I. mention as a further confirmation of 
{omething of the fame nature delive- 
redinthe former Seéion ) gives an 
Account of two differing Effedts of 
this Cold upon the Bodies of men: 
The one being a peculiar kind of fick- 
nefs, the other Death. 

24, The fir which I remember 
not to have elfewhere met with, ‘is, 
that f{ometimes when the natural heat 
proves {trong enough to prote& the 
Toes, and Cheeks, and’ Kars, and 
other parts, that are either more re- 
mote from the heart, or more ten- 
der from afudden mortification ; yet 
unlefs nature be affifted, either by 
good Precautions, or Remedies, fhe 
cannot hinder the cold from produ- 
cing in thefe parts Cancers, as pain- 
ful as thofe which are caus'd by a 
{calding and malignant humour, and 
which let me fee ( {ays my Author ) 
when I was in thofe Countreys, that 
cold was not lefs cutting nor ps 
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ful to deftroy things, then the fireto 
confume them: He adds, that the 
beginning of thefe Cancerous fores is 
{fo{mall, that what produces the pain 
{carce equals the bignefs of a Pea, 
and yet in few days, nay fometimes 
in few hours it {preads fo, as to dee 
{troy the whole part it invades, 
which he confirms by che Example of 
two perfons of his acquaintance, who 
in a trice loft by Congelation the 
badges of their Sex. 

25. Asto thofe that are kill’d 
with CoJd, our Author informs us, 
that they perifh'd by two differing 
kinds of death. For fome being not 
fufficiently fortifi'd againft the cold 
by their own internal heat, nor com- 
petently arm’d againft it by Furs, In- 
unctions, and other external means, 
after having had their hands and feet 
firft feized by the cold, till they grow 
paft fecling it, there the reft of their 


| Bodies are fo invaded, that they are 








taken with a (kind of Lethargick ) 
Drowzinefs, that gives them ex- 
treme Propenfity to fleep, which if 
indulg’dto, they can no more awake 
out of, but dye infenfibly, And 
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from this kind of Death our Author 
adds, that he was feveral times 
fnatch’d by his fervants, who were 
more accuftom’d to the cold, and 
feafonably forc’d him to awake out 


of thofe drowzineffes, which they | 


knew to be moft dangerous, And 
that {ometimes the death by cold ts 
indolent enough, the Relations of 
fome intelligent acquaintances of 
mine, who have been in exceeding 
cold Countries, do confirm, 

26. But the other way whereby 
cold deftroys men, is that, which is 
the moft remarkable in our Author, 
and though lefs {udden is more cruel, 
For he tells us, that fometimes the 
cold feizes mens Bodies in the reins, 
and all about the Waft (and efpect- 
ally horfe-men underneath the Armor 
ofthe Back and Breaft) and_ ftraite 
ens, as he f{peaks, thofe parts fo for- 
cibly, thatit freezes all the parts of 
the Belly, efpecially the Guts, fo 
that though they have keen appetites, 
they cannot digeft, or fo much as re- 
tain the lighteftand eafieft Aliments, 
without excepting Broths themfelves, 
but prefently reje& them by Po 
wit 





















































543) 
| with un{peakable gripings and pains, 
and fo continually complaining of 
| their condition, and fometimes cry « 
} ing out, as if fomebody were tearing 
} out their bowels, they. end their mife- 
j rable lifes, being often brought by 
,, the violence of their torments to the 
«| brink of madnefs and de{pair, before 
yg they cometothat ofthe grave, And 
¢) our Author having feen fome of thefe 
} departed wretches open’d, fays, 
| that they found the greateft part of 
, | their guts black, burn’d up, and as 
1 | it were glew’d together, whence he . 
thinks it probable, that, as their bo- 
wels came tobe {poil’d and ganore- 
nated, they were forc’d to thofe 
complaints and exclamations; and 
| we may add, That probably upon the 
| fame caufe depended thofe continual 
| vomits of what they eat or drunk; the 
| Gangrene of the guts hindering the 


defcent of Excrements downwards, | 


i 
/ 
; | asit often falls out, in the true ZIfaca 
°}, Palsio, and the Periftaltick, or the 
)# ufual motion of the parts being inver- 
re 


| ted, as italfo frequently happens in 
) the fame difeafe, There is no doubr 
| but Anatomifts and Phyficians ne 
estrii M thin 
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think this account very imperfect, 
but yet I think my felf beholden to the 
Author for it,. becaufe “tis not the 
beft, but the only, that I have hither- 
to yet met with ofthismatter, though 
could wifh it had been much more 


full and particular, and that he had 


alfo oper’d thofe Animals, and efpe- 
cially their brains, that he mentions 
to have been kill'd fuddenly, and 
without pain, by cold. For fuch in- 
formations ( whofe want, as far as 
our Climate will permit, Ihave had 
thoughts of fupplying by Expert 
ments upon other animals ) would 
perhaps fatisfie me one way or other 
about a conjecture F have had, and 
beenable to countenance by feveral 


trials upon Vegetables and'dead Ani- 


mals, about the caufe of mortificati- 
ons produc’d by exceffive cold. 

27, What effets a violent Cold 
may have upon the bodies of other 
animalsthen men, f fcarce findat all 
taken notice of by the Writers [ have 
met with, and what I remember up- 
on that fubje& amounts to but few 

articulars: The French Author 


ately quoted, takes notice in general, 
that 





. 545 
that the cold: in Zkraiz, as the Polay 
ders callit, isfometimes fogreat, as 
to be fcarce fupportable ‘by horfes, 
and fome other tame beafis, 
28, This fame Author’alfo mena 
tions .a certain fourfooted Animal 
called Boback, which is faid to be 
peculiar'to. thofe’ pattsj-oand -hides 
himfelf undef ground-in'the Winter 4 
and having inquir’d of the: lately 
mention’d -Polsjh Nobleman ‘con- 
cerning ‘this beaft, he told, me, that 
being in that! Province he had one 
preiented him as a rarity, “upon an 
occafion proper’ enough to be menti- 
on’d here? Por fome? ofthe Poles 
| chancing to dig-(for>fome purpdle 
thar Tremember not ) in: a-cerrain re- 
tir'd place,’ were furpriz’d”to find un- 
der groutid, an Animal noc familiar 
to them; “and ‘though this creature 
| was fo frozéneand. ftiff,:-thav 2 they 
| thought it'tobe ftark dead, yet when 
| they came'to' flea it foritsi skin, be- 
) dag awaken’d by pain, it»ecovered 
| Jife again, «as was brought asa rarity 
| to the Commander, from:whom I 
| have therelation: » “© 
| 529, ° That tome other-animals may 
: Na be 
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That upon the by, 1 took notice, that 
rovident. Nature to arm them as 
eainft the cold; had afforded him a 
Coat, that might have pais for a 
Fur. | 
o. Yet thefe two things feem res 
markable in favour of the efficacy of 

cold, the one, thatoin feveral. cold 
Countries, as particularly Greenland, 

and Livonta; even Modern ceicribers 

of them affirm, ‘that Hares will grow 
ieee whitein Winter, 
rapes ais atin mesos es and irehutn ) 10 
rane ib pie werk it “nee auramnet 
ten [ODUCT as - Le Jourim Summer, 
voniz nova difcriptio, Pag. 303- ‘Avidcishd: other, 
that though Charleton Iftand differ not 

one degree in Latitudeifrom® London + 

et (asthe cold is there prodigious, 

{o ) Iremember, that Captain 7 ames 

ome where takes notioeot his having 

Paz.46.09 ‘ 
Pag.89: {een there, both: divers ‘Foxes, that 
were piedicblack: and s white, © and 

white Partridges; though: he could 


hot catchithem, But.ofrhe whitenefs | 


of Animals: I ielfewhere treat among 
other {abje&s, that belong to the Hi- 
ftory-of Colours, And:having al- 
téady- beén more prolixthen k intend 

ed 
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ed in fetting down the obfervations of 
others, I think it now time for meto 
refume the mention of my own Exper 
riments, divers of’ which, though 
made before others, that have been 
already mention’d, Xor XII. Seétions 
of, I thought fit for toreferve for this 
place, both for other reafons, and 
‘becaule, this place feems> proper for 
Experiments, that have a nearer ten- 
dency to the hinting or the examining 
Sitio general Hypothefis about 
old. : 
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Title XX. | 


Experiments touching the-weight 
of Bodies froxen and un- 
froxes. 


1.@ Ince divers of thofe ingenious 

. ymen, thathave of late revived, 
and embraced the Doétrine of the 
old Atomiffs, teachus, that water is 
turned into ice by the introduétion of 
frigorifick Corpufcles, which Demo- 
critus of old is {aid to have believed to 
be cubical ( andto which other Phi- 
lofophers of late have affigned other 
fhapes indeed, but yet determinate 
ones ) we thought fig not fo much 
for our own fatisfaGtion, as for that 
of others, to try, whether or no a 
Liquor by its increale of -weight, 
when frozen, would betray any fub- 
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yean Principles, may, by reafon of 
their {malinets, pats in treely, and 


in vaft multitudes; at the pores of - 


other Bodies, and even of glats, and 
which by’ reafon of the {ame {malls 
nefs, muft be fuppofed exceedingly 
numerous to be able to arreft the mo- 


tions of fach multitudes of minute 


Corpufcles, as muft go to the ma- 
king up of any confiderable quantity 
of water; 

2, Andfirft we made a trial with 
Eges, of which our Notes give us the 
following account, 

3. [ We took a good pair of Scales 
and placing them upona frame (pur- 
pofely made for {uch Experiments, as 
required, that the things to be weigh- 
ed fhould remain long in the bale 
lance’) we put into one of thefe a 
couple of Eggs, and having counter- 


| poited them with brafs weights, we 
| fuffered them to continue all night in 


a Turret ( built as it had been made 
for anobfervatory ) that the breaking 
of the Eggs, or any fuch other acci- 


) dents might not hinder the fuccefs of 
our endeavours ( which were to try, 


|) Whether the’ Corpufcles of Cold, 


Nn 4 which 
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(552,) 
which divers Philofophers fuppofe.to 
be the Efficients of Congelation, 
would make them any ,whitheavier, ) 
but we were fomewhat \ furprized, 
when the nexe ‘morning-after avery 
fharp night, goingup to the Turret, 
we found (the feales and frame being 
in good plight ) the Eggs tobe grown 
lighter by very near four grains. | 

Thus far the Note. 

4. But though we afterwards re- 
peated the Experiment once or twice 
( ifnot oftner ) yet having been by in- 
tervening avocations diverted irom 
regiftring, the circumftances) of the 
events; [dare not now truft my me- 
mory for asy more, then that fome 


of the. circumftances feemed odd’ 


enough, but uncertain, and that I 


defifted from profecuting the Exper 


riment,; chiefly for this -reafon,, that 
an inereafe of weight in expofed Eggs 


was {carcely tobe hoped for, becaule 
itfeemed probable, that pare of the: 
more fubtile and {pirituous Cor- 
pufcles contained in the Egg do con- . 


tinually, by little and litle, get away 
snrough the: pores of:the, skin and 
fhells thar,{eeming tobe -the-rea- 
. 3 fon 
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fon why Eggs long kept have ufually 


within the fhell, a. -manifeft, and 
fometimes very confiderable cavity 
unfilled with either yelk. or, white, 
which Cavity feems to have been left 
by the recefs Of the fubtile. parts. we 


_ have, been. mentioning, fo that.al- 


though the frigorifick Atoms fhould 
by their ingrefs add, fome, not. altos 
sether infenfible weight to the Egg, 
yet that would nor, unlefs perhaps 
inthe very nick of time, when the 
Congelation is firft actually made, 
be taken notice of, by reafon of the 
greater decrement of weight, : that 
proceeds fromthe Avolation of the 
more fubtile parts of the Egg it {elf 
5~ And to fatisfie our felves about 
this matter,, we took four hen Eggs, 
and.counterpoifed them carefully in 
a good pair of Scales, which were 
fuipended at aframe, that the bal- 
lance might be kept unftirr d ina qui- 
etroom, wherein we had placed it, 
and {uffering it to continue! there for 
a pretty while,..we obfervd, .that 
though it were Winter, and though 
the room wherein it ftood were, de- 
{tite of a Chimney, yet that Scale 
pase fl, wherein 
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C554) 
wherein the Eggs lay, did almoft 
dayly grow maniielily lighter, fo 
that ix was'requifite, from time to 
time, totake a grain out of the oppo- 
fite {cale, to reduce the ballance to an 
Equilibrium, Aud by this means we 
found the Eggs after fome time to 
have loft eight grains of their former 
weight, but how much more they 
would have loft, if we had continu- 
edthe Experiment, the need we had 
ofthe Scales kept us from difcover- 
ing, | 

, Uponthis occafion 1 will add, 
that I usd fome endeavours to fatisfie 
my felf about this inquiry, vzz. whe- 
tlter Eggs being once aétually frozen 
( for thofe mention’d in the former 
Note, might lofe their weight before 
they were fo )andkept in a pair of 


sood Scales faften’d to a frame in 


{ome quiet place, well fenc’d from 
the Sun, would by the cold of the 
Air in freezing weather, be kept for 
any confiderable time, without a fen- 
fible diminution ‘of weight, but an 
unexpe&ted thaw hindered ‘us from 


feeing the fuccefs of what we defign’d: 


of this nature, both asto Begs, and 
alfo 
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alfo fome other Bodies: For if the 
Experiment were very carefully tri’d 


upon a competent variety of them, 


it might poffibly affift us co guefs, 
e{pecially in Camphire, and fome 


other eafily exhalible bodies; what 


interef{t Cold may have in fuppref- 
fing or diminifhing the expiration of 
their Effiuvza, 

7. Butto returnto the weight of 
Bodies frozen and unfrozen, we at- 
tempted to difcover fomewhat about 
it by feveral ways, according as the 
differing accommodations, we were 
furnifh'd with, permitced,’ And of 
thefe trials J will mention four or 
five, as well of the lefs, as of the 
moré accurate, as my memory or 


i ‘Notes fupply me wich them, 


8, Onc ofthe lefs Accurate ways 
we imployed torry, whether ice, in 
which according to the Atomifts, 
great ftore of thefe frigorifick Cor- 
pufcles muft be wedged, would’ not 
upontheir expulfion or recefs,' leave 
the water lighter then was the ice, 
was that .which follows, wherein to 
haften the Experiment, we mingled 
alice fale,’ And though we. Ant 
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faw, there would be a difficulty from 
the Adhzfiopof the vapors of the ex- 
ternal Air, to the outfide of the glafs 
we were toemploy, we thought, that 
inconvenience might-be remedied by 
well wiping off the froft, or “dew 
from the outfide of the glafs, till it 


- were clean and dry: The event of the 


trial we, find fuccin&ly fer down 
among ‘our, Notes as follows. [A 
fingle vial fealed up with ice and fale, 
being wiped dry, and: weighed, was 
found to. weigh four ounces four 
drachms and a> half; when it was 
quite thawed, it was found to weigh 
fomewhat more then a’ grain lefs then 
its former counterpoife, | 

But more accurate and fatisfaGtory 
Trials about this matter, I find thus 
{et down in one of my papers. 

9.{. Ve took a vial more thin then 
thofe that are commonly us’d, thar, 
ofthe Aggregate ofthat and the Li: 
guor, the glafs might make fo much 
the lefler part: This vial was fur- 
nifhed with a fomewhat long ‘neck, 
which at the flame of a Lamp was 


~ drawn by degrees flenderer and flen- 


derer, that being very narrow atthe 


Top, 
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(537) 
Top, it mightthe more readily and 
conveniently be feal’d, notwithftand- 
ing the. waters being init; then we 
almoft fil) dit with that Liquor, I fay 
almoft, becaufe a competent {pace 
oughtto be leicunfill'd, to, allow the 
water, {well’d by claciation, r0dm to 
expandirielf: This vial withthe di- 
quorin it,;was placdin a mixture of 
{now and fait aiter‘our ufual manner, 
and. when the glafs appear’d almoft 
full.of ice, it‘was taken out, and 
nimbly clos'd.‘with * Hermes’s) feal, 
prefently afterothis was sweigh'd ina 
pair of very good Scales, and the vial 
together withthe. contain’d ‘liquor, 
amounted to 3v, 38, gr. 85 which 
yet was notall- ice, becaufe thefe 
things iconldinot ‘be done fojnimbly, 
but that, fome' of ‘the ice! began: to 
thaw, before,we:were able to. dift 
patch them quite; :the vial thus feal’d 
Seneelons te and {uffered: fortwo 
orthree hours!tochaw; whenrthe ice 
was vanifh'd, we weigh'd' againthe 
feal'd; glafs in -thé:fame:Scdles,:\ and 
found, thatitweigh’d, as:before, at 
leafts! if theré were any difference; it 
feem’d co weigh alittle more. ] om 

yian? this 
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this Increment that amounted not 
quite to 4a grain, might eafily be at- 
tributed to fome’ difference in. the 
weights: and grains themlelves, 
wherein ’tis not eafie to find a perfect 
exaatnefs, or to fome little unheeded 
moifture, that might adhere tofome 
pare of the vial, : x2 
ro, And becaufe it may be wifhe 
ed, that as this Experiment fhews 
the weight of Ice refolv'diinto. water, 
to be the fame with that of thefolid 
ice, {owe had tri’d, > whether: the 
weight of water congeald into ice, 
would be the fame with that of the 
former fluid water, we will fubjoyn 
what immediately .follows ‘in the 
fame paper in thefe words. 
rr. [> Wetooka feal'd vial; -very 
thin, that ic might be lighter, but hot 
{o large as the other, by about a 
third, *:as\ amounting ‘in the’ latély 
mention’d Scales but .to zilij. 3ij/gr. 
41. when we hadfeal’dit up withthe 
water init, This vial we placd a 
we had done the orher,' in a mixture 
of {now and falt, ‘freezing ic warily, 
left»being feal’d;’ ixfhould break, 
then we remov'd it into’ the: fame 
Pat... rr 
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Scales, to.try, Whether it had got any 
weight by the fuppos'd {ubingreffion 
of the Atoms of Cold, which many 
learned men take to be the efficients 
of Congelation ; but it cither weigh- 
ed juft as before, or if there were any 
difference, it feem’dto have loft 2 of 
agrain. Being fuffer’d to thaw, and 
put into the fame Scales again, it 
weigh djuft as much as it did, when 
frozen, though the weights were nu, 
merically the famec,. and about + 
wouid {way-the Scales, or at leaft be 
fenfible upon them, . But note, that 
I was careiul. this Jaft time to wipe 
the ourfide ofthe glafs with a-linen 
cloth, becaufe I have obferv’d, acs 
cording to what I elfewhere deliver, 
that, in.cafe ice be any thing haftily 
thaw.d, it may produce a dew onthe 
ourfide of the glafs, as I {ufpe@ed, 
that.even the warm Air might infome 
| meafure.doin this, and if it had nor 
| been for this {ufpition, fome. adhe- 
_ Zing dew, that Iwas thereby enabled 
to. dete& and ;wipe off, before. I pue 
the vial into.the Scales, mighe eafily 
have impos‘duponus, | 
niche Taele Trials 1 pre 
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give fome {atisfaction about the inqui- ( 
ry, for the refolving whereof, 1 jj 


thotight fit to make them, “ 
13. But wasalfo defirous tofee, | a 
whether any differencé, as to weight, i 
would be produc’dby freezing and jl 
thawing ( ifI may ule thofe expreffi- jl 
ons in this cafe )Iron, Stone, Wood, gu 
or the like folid and’ permanent. Bos fii 
dies’ which I intended to have’exe ji 
actly weigird, before and after their jj 
being éxpos’d tothe Air, and alfoat- | 
ter the froft was gone, Cand allthis § 
avainift Counterpoizes not expos’d to §j 
{fo greata Cold) would dilcover'any § 
{enfible alteration, as to. weight, \ that 
might fafely be afcrib'd to the Cold. ¥ 
And though ’ Avocations, and ~ the 
negligence of one that "we imploy'd, 
kept us from bringing the matterto § 
fuchan iffue as was defired, yer'the: fi 
Trials {eem’d_ not altogether’ irratio- 
nal, fince we have fotmerly madeit 
probable ( and’ have -fitice met with | 
freth ihftances co ‘colina it) that fu 
even Stones, dnd Metals; ‘mayrefent § 
fome chaiige of Texture by the'opera- 
tion of fome degrees:of Cold,” And 
indeed-indue’d by fac ae. 
3 7 Oo 
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of that kind; as feem‘d,,the leat 
doubtful, I remember I fometime 
made feveral: experiments of the 
weight of fome metals, and ftones,, 
_ both beforeand: after they had been 
much expos'd to-a’ more vehement 
| Cold, then »would have:fuffic'd to 
a} turn water into ice, and alfo after 
3: | they had been, if ] may fo {peak, 
thaw’din a warm Air,,. But. the pa- 
_ per in which we regiftred the events 
-| ofthefe trials having been muiflay'd, 
Idare not charge my memory with 
the particulars. Only, if I miftake 
‘not, oneor two of the ftones feem'd 
to have increafed in weight, after 
having been buried in our frigorifick 
mixture, which I was apt to impute 
|tofome particles of the ice refolv’d 
ftofinto water by the fale, thac was 
| mingled with it, and ( being perhaps 
|made more piercing by the faline. 
i} particles affociated with them ) im- 
bib’d into the pores of theftone, For 
| I remember, ‘thathaving procur'd.an 
it | Experiment, that [.then.wanted con- 
. | Veniency to try my felf, to be made 
'by-an ingenions perfon, «upon a ftone, 
hard enough tobear a good poll 
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1 was by him inform’d, that the fione: | 


3 


bein good pare but water foaked ing 
tothe ftone, for reafons, that cs?) 
not worth while here to difcourfe of 5 |, 
the caufé of my mentioning thefe) 4, 
particulars being, that (1 hope ) they a 
may make thofe, that fhall hereafter’). 
try {uch Experiments, cautious how} 5 
they draw inferences from them, and e 


: Thi 
may invice them to expofe the bodies,|| 


: ie 
they would make srial of, rather tOl):. 
the cold of the free Air in very fharp, 2 
weather, (for want of which, we 
our {elves could not do-what we ad¢ fs 
vile ) then to artificial glaciations at i 
leaft, unlefs they be fo ordered; that}, 
nothing ‘that’s moift come to touch}, 
the bodies to be wrought upon. iW," 
| 14.But 


by:having been kept a while in watery} 
did, though it were afterwards Wip'e |) kin 
dry, dilcover a manifetft increafe of |} " 
weight ; and’ in confirmation of my |} ¢y. 
conje@ure, Ifhall add, that froma | 
fort of ftones, that arevof’ a texture | jp, 
clofe enough to be ufually polifhe ; 1 | rm 
did, asl expedted, obtain by. diftil- aii 
lation (and that'withouta naked fire) ho 
a confiderable quantity of an almoft | Pa 
infipid liquor, which I fufpected to: : an 
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mentiond, and others of the like 





by thofe, that are furnifh’d with ac- 
curate Scales, andJeifure; for wane 
of ‘the latter of which, and fome- 
times too of the former; we were 
fain to give over the purfuit of them, 
which troubled us the-lefs, becaufe 
| thofe made with the feal’d Vials 
| were diligently made; and as for di- 
vers Others, we made them, as we 
were faying, more to be able to gra- 
tifie’ others, then to fatisfie’ our 
felves, becaufe though in cafe there 
fhould unqueftionably appear fome 
I) fenfible increafe or decrement: of 
| weight, upon that which the Ato- 
mifts would call the Accefston or Expt- 
ration of frigorificlk Corpufcles ; it 
| would afford a plaufible Argument 
in favour of ‘the Epicurean Do&rine, 
| about the generation of ices yet if 
no fuch change of weight fhould be 
found uponthe freezing or the thaw- 
| ing of water, or any other-Body, I 
§ doubt whether itmay, on the contra- 
ity, be fafely concluded, that the As 
| tomifts Theory of Coldis falfe. For 
i a OOS ~- poilibly 
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14, Butfuch Trials asthefe newly . 





kind, we muft leave to be profecuted. 
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poffibly they may pretend, ‘that the 


Atoms of Cold may ‘not have either 
gravity orlevity, any more then the 
teams of Eleétrical Bodies, or the 
Efflavia of the Loadftone, Nay, 
though we fhould admit the frigort- 
fick Corpufcles not to be altogether 
devoid of gravity, it may yet be 
faid, that when they invade: the Bos 
dy, they freez, they expél thence 
{ome other preexiftent.Acomes, that 
may alfo have {ome little weights 
and that the frigorifick Corpuicles; 
that flie, or are driven away, may | 
be fucceeded by fome fuch, when. 

bodies come to be thaw’d. « But of | 
this no more at prefent, 


—_— 


Appendix tothe XX. Title. 


~g—\te Experiments recorded in 
the foregoing Section, may |! 

perchance in this regard .prove more | 

ufeful chen I was aware of, that.hey | 

may keep men from being mifled by | 

the contrary accounts, tha¢ I find to 

: O have | 
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have been given of the weight ofice, 
and water, ‘by no ob{cure. writers, 
For ( tofpate one of the famoufett ot 
the Ancients.) He/mont in the Treatife 
he calls Gas.:Ague, where he gives an 
account obthe congelation ot water, 
which D:confels to; be unintelligible 
ehoughto.me;: and where he is plea- 
fed to afcribeto I know: not what ex- 
teniiatiom :of part: of the fulphur he 
{uppofes to be in water, that levity-of 
ice, Whichithe bubbles, it:contains,af- 
ford: us an intelligible and ready ac- 
count.of,delivers very. pofitively this 


|’ Experiment.) Zmple days he ) lage- 


vam vitream<S mageam frullts Glactet, 
collum: wero:claudatur ‘figllo Hermete, 
id eftspernatei tbidem liquationem: pona- 
tur bec tumilagena ta bilance adjetto pon 
dere in oppofitamn, videbis quod prope 
modam-ottava fut parte aqua poft refolu- 
tam glaciem ertt ponderofitor feip{a glacze, 
Quad cum: millefies exeadem aqua fiert 
pofsit; Sec. Thus far Helmont, who 
incafe hetake lagena ustrea inthe or- 
dinary acception of the word, would 
have madeus fome amends for this 


‘erroneous:account, ‘if:he had taught 


us the way howvhe could feal fuch a 
BiLIiIOTE O00 3 broad 
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-broadiveffel, as a glafs flagon, Her- 
metically, But what has been deli- 
ver'd in the foregoing Section, will 
fufficiently fhew, what. is to be 
thought of this Experiment of Hel- 
monts. And for further confirmati- 
on, we have feveral times weigh’d ice 
frozen, and reduc d to water, with: 
out finding: any caufe to doubr, but 
that Helmont'' was miftaken. And 
patticularly upon the laft Trial I 
made of this kind, having fill’d-a 
wide mouth’d glafs with folid frag- 
ments of ice, together, with it: a- 
. Mounting to'a pound (of whichthe 
glafs alone:weigh’d fomewhat above 
five ounces) I whelm‘d: over ..the 
mouth of itanother flat bottom glafs, 
that. if any: vapours fhould:: afcend, 
they might be condens’d. into: drops, 
asin the like cafe [had formerly ob. | 
ferv'd them to do, And:thisice being | 
thaw d in a warm room,..assno drops | 
were feen to ftick to.the inftde ofthe J 
inverted glafs, fo the other glafsbe- | 
ing again put into the: fame: Scales, | 
x Wah almoft exaGtlyof thefame | 
‘weight as formerly, ‘whereas the ice 
alone, shat. ‘had -beem tefolv'd, a- jj 
801d mounting § 
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‘mounting to ‘much -above'eight.ouns 
ces, according to He/monts proportis; 


on, the. weights: fhould ‘have been. 


augmented bya whole ouncelarleatts 


And i make litele doubt, bur thac if 
the Experiment chad been iri’d vin 
greater quantitics of ice, the cvent 


would have been very little, if at all, 


differenr,, ». But. purpofely. chofe. in 
the Statical Experiments about cold, 
to make my) Trials in no greater quans 
tities of matrer then have done, bes 
caufe tis very. difficule to’ get \icales 
firong enougls ro weighy without be- 
ing injur’dj much. greater weights; 
and yet be/aceurate enough to:dilco- 
ver_truly fuch» {mall difrerences, as 


"are fit: tocbéitaken notice of in fuch 


Experiments; But to return to Hel- 
mont, notwithftanding» ally that we 
have {aid -againft what he delivers 
about the weight Of ice, yet: becaule 


“L-take this: anquifitive » Chymiift to 


havebeen, im {pire of all his extrava- 
gancies,. a BetiefaCtor to experimen- 
tal learning,» I-am: willing ro: fuggeft 
omhis behalf, that poffibly: much of 
the additional weight he afcribes to 
the refolv'd: icey may have. proceed- 
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im Hine gelidam congelatamque a- ce 
quam graviorem effe non congelata ex- appli dto'a late | C 
pertus eft Fo. Manelphiss Comin 4. Commentator 4 
Meteor. AriXot. Inquit Tho.Bartholi- in 
nus de Nivisufu cape 12. * ; 





rx}: 


ed from that which’ would:not have: § # 
beentaken notice of by anvordinary, 
Experimenter, For(asI not long fince Jj " 

0 


intimated.) [have ( fometimes ‘pur- 
polely, and fometimes by chance). | ® 
by thawing ice in clos’dveffels fome- } ” 
what hattily,; produc'dacopious dew: ¥ “! 
onthe outftde of the veffels, which } 
dew, as being made by:the condens’d } 1 
vapours of the ambient Air, oughrto } 1 
be wip'd off; before the: veffel be put | / 
into the {cales to weigh:the melted | f 
ice; And:’tis poffible alfoy that Hels | 4 
mont may have err'd inthe manner of | \ 
weighing his Lagena, whatever he | ( 
mean by it, ic being ufual even for 
learned:men, that are not vers'd-in | | 
Statick’s, to miftakeimExperiments, | | 
which require, thatthings beskilfully | } 
and nicely weigh'ds: How far this | | 
“ vexcnfe may» be |. 


Lone 


upon -«Arzfotles | | 
-Metéors, who | | 
fays,hetri’d, thatowater frozen as | | 
heavierthen unfrozen, beingafitan- | | 
gertothat Authors ‘writings, Ifhall | , 
notconfider: only whereas sana i: 








I 


and Hefeem: to..agree very litle in 
their Affirmations, it will be\perhaps 
more difficultto accord them, then 
to determine; by: the help of our for- 
merly regifter d: Experiments, what 
may be thought of both their Relati- 
ONS, oil 

Yet. I. fhall add‘ on this occafion, 
Thatif1 had-not devis’d: the, above 
mehtion’d way of «freezing, water by 
Art: in: Hermetically feal’'d , glafies, | 
fhould have: found ic dithcult! to re- 
duces what is affirm’d by wAanelphus, 
which } then dreamt not of, to ahiacs 
curate Experiment; for though J 
had imploy’d  asfeal’d glafs;1¢ which 
[have not beard, thathe or any other 
has:yet made ufeof tothat purpole ) 
yet if had inthat  veffel: expos dithe 
water to be frozen the common: way, 
_ 2tifsodds (thoughiitbe not! abfolutely 
certain ) that the water beginhihg,) as 
"tis wont to‘ congeal..at: the, Top; the 
Exparifion of the:{ubfequently: freeze 
ing water would break che glafs; and 
{ofpoil the Experiment; ;Andfor the 
faméteafon'} have fomietimes:in vain 
attempted, to .exatnine the weight 
of water frozen,’ by nature, | .accord- 
SOLER” : ms 
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ing to her wonted method in peti 
vials,» And if infteed of glaffes, you 
make ufe»of ftrong earthen’ veflels; 
there is danger, that fomething may 
be imbib'd, or adhere to. the porous 
veffel, and increafe the weight, and 
by fome fuch way, or by fome mi- 
ftake in weighing, ‘tis very probable 
Manelphus may have been deceiv'd, 
which [am the more inclin’d to think; 
if we. fuppofe hima: fincere writer, 
not only becaufe of fome things] have 
taken notice’ of. about congelations 
made in earthen veffels, ‘bur becaule; 
when'l-have inftead:of an earthen; 
made ufe-of a» metalline pottinger 
Cboth which forts’ of veffels ‘have in 
common this inconvenience, >that 
their ponderoufnef$ ‘makes. :chem lefs 
fit for accurate Scales)there appear'd 
caufe tofufped,: either:that ourAus. 
thor did:not ufe metallinewveffels, or; 
which T rather fufpeéty that he wait- 
ed°skill’or diligence: im «weighing, 
For as'I find no intimatiow “of his hat 
ving imploy’d any: peculiae ori artifi- 
cial fort.of veffels,>{o5! ifthe ustd:fach 
as wehave newly ‘been {peaking»of 
and had weigh'd ‘themcarefully) I 

| cannot 
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cannot but think, that inftead of find- 
ing the icesheavier then the. water 
*rwas made of, he would: have’ ra- 
ther found itlighter. Forlremem- 
ber, ‘that having» once exposd. all 
night a pottinger almoft full of com- 
mon water, to! an‘exceeding {harp 
Air, and having ‘caus d it the next 
morning to be brought me, .when'the 
'» liquor'was throughly frozen, i found 
it tohave loft about. 50, grains: ( it I 
mifremember ‘not -) of. its? former 
weight, and though this event:were 
~-comonant enough to my conjectures, 
yetfor greater certainty I repeated 
the Experiments another frofty night 
with thisnew:caution; that. thepot- 
tinger and water,» together with the 
counterpoife, were kept. {ufpended 
inthe Scales, tobe fure that no effufte 
on of any part ofthe water ‘in carry- 
ing it abroad to the open Air; fhould 
besmade without being' taken notice 
‘of 3: butthenexe morning ({omewhat 
Jatei):the  veffeb with ‘the icontain'd 
water: now: congeal'd,: appedr to. 
thaveloft abous.60, grains: andwith 
the like {uccef$ the Trial-was feitera- 
ted once more;' and’ that in ash 
) 0 
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fo.fharp, that am not apt to think, |, 
the water.expos'd: by AZanelphus, be- | 
ganto freez fooner then ours, But | j; 
she event .was not unexpected, :for | 
befidesthatl confider’d, that in thefe 
kind: of Experiments;. part of the:wa- 
ter, notwithftanding the exceeding 
coldnefs of the Air, muft in all like- 
lihood fly away before the: furface of 
it began tobe congeal'd, L.judgeit 
hot improbable, that not onlyothe 
fluid part, buc even: that, which was 
already congeal’d, might continually 
lofefome of | its Corpufclesyand:by ‘| 
their recefs loie alfo.fomewhat of its ©) 
weight. And leaft thefe conje&ures || 
fhould feem too too: unlikely;: “will 
not be amifs to addin favour of the 
firft ofthem;. that: having: purpofely 
provided a large Pewrer Box, swith 
acover to {crew om it, » andchaving 
fill dit almoft tullof .water,/¢I fay 
almoft,; béecaufeif the veffel had:been 
quitefull, the congealing cold:might 
have burftit;) anid) catetully iweighd 


. the, Aggregate | of both Cwhich:a- 


mounted to:sy; Zijo gests {whereof 
theveflel.weigh'd 3ij; Sv. ahdgi:8)) 
weiexposd the water after the esta 
| O 
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| ofthe pot was {crew’d on, to hinder 
|, she Avolation of it, to the freezing 
| Air all night, andthe next morning 
| found it trozen from the top tothe 
bottom, though not uniformly and 
perfe&ly, but found not one. graif 
difference betwixt its prefent: and its 
former weight : And,as for the fecond 
conjeGture newly, . propos’d, though 
it may feem, {omewhat ftrange, yet 
itis confirmable by this Experiment s 
that having plac’d divers lumps of fo- 
Jid ice in a Pottinger, which toge- 
| ther with them weighd a pound, 
confifting of 16%, and having expo- 
fed thefe things in the fame fcales, 
wherein they were weigh’d, to the 
free Air on a very frofty. night, we 
found the ice to have loft the next 
mofning 24, grains ofits weight, and 
the weather continuing fo cold, that 
it froze hard all day long in the fhade, 
I gave order to have itkept out of 
the Sun inthe fame fcales, during all 
that time, anda good part of the fol- 
lowing night, and then weighing it 
the fecond time, found, that the 
whole decrement of weight, did now 
amount to five grains above two 
oe drachms, 
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drachms, though the weight of the 
ice without the pottinger were ‘but 
about feven ounces; and when we 

~ had kept aboutr3. ounces of ice ina 
very frofty night expos’d to the cold 
Air, it had loftas early as the -next 
morning “a good deal above two 
-drachms of its former weight: But 
thefe Statical obfervations have per- 
haps already but too’ much f{well’d 
this Appendix. 
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SOT PRR ERRORS OSES 8 b88 
Title ' XXI, 


Promifcuous Experiments and 
Obferwations concerning 


Cold. s 


1,9 Hope it will not be imagined, 
‘i, T thet thave fuch narrow thoughts 
| ofthefubje& I treat of, Cold, as to 
| believe, that [have compriz d under 
thofe few Titles, prefix d to the Seaii- 
ons of this Hiftorical Treatife, . all the 
Particulars that I knew to belong to 
{o.comprehenfive a Theme, as would 
readily appear, if I thought it cons 
venient to infert here the Scheme 
of Articles of inquiry, that 1 drew up 
to dire& my felf, what. inquiries and 
Experiments to make, But though 
there were divers ofthofe Heads, to 
which I could fay fo. little, that I 
judg’d it improper to. affign them dis 
fing. Titles, ..decaufe.as to fome.ot 

bs ee | them, 
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them, I had not time and opportuni- 
ty to make, thofe Trials, which if I 
had nor. wanted thofe Requifites, 
might have been made even here in 
England: and becaufe allo, as to more 
of them, I conceiv’d my felf unable to 
produce in this temperate Climate, 
{0 ftrong and durable a: Cold,'as 
feem’d sieceflary. to make thé trials, 
that might be referr’d, to them, fuc- 
ceed fofar, asto fatisfie my doubts, 
either affirmatively, ~or negatively : 
Though, 1 fay, thefe, ' and’ fome 
other Confiderations kept’me from 
increafing the Number of the Titles; 
among which I have diftributed’ the 
Experiments and Obfervations, that 
make up the foregoing part of this 
Treatife, yet fince divers particulars 
have occurr’d to me, which though 
they feemnot properly reducible to 
the foregoing Titles, do yer belong 
to the fubje& and defign of this Trea- 
tife, I think it fie to annex them’ in 
this place, and without any ‘other 
order then that, «wherein they fhall 
happen o'occur ‘to°me, throw them 
into this one’ Se@ion, together with 
fome loofe Experiments, and divers 
: Rela- 
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Relations, that I have met with 
among Navigators and Authors, thae 
have travell'd intothe Northern Cli- 
in |. mates, touching Cold, not forbears 
| ing to infere promifcuoufly among 
0 | them, fome few Paralzpomena, which 
| af they had feafonably come to my 
hands, or into my mind, might have 
had.amore proper place among the 
foregoing Sections, or have compoe 
feda Title by themfelves. VVhere- 
» | forethough the Obfervations will not 
¢ | be altogether: uraccompanied with 
n | Experiments, yet for the reafons a- 
sf bove intimated, much the greater 
| partof what is to be deliver'd under 
¢ | this Title, will confift of Collections 
; | outof Voyages, in which the ftrange 
, | things mention‘d, being {uch as we 
}, | cannot examine by our own Trials, 
I can equitably be thought an{wer- 
able for the Truth of nothiog, but the 
Citations, | 
_- 2, I remember J trid at feveral 
| times divers Experiments, to difco- 
, | very whether or no congelation 
would by conftriG@ion of the pores of 
| Bodies, or vitiating their Texture, 
| or arrefting the motion of their parts, 
Ve 4 Pps. -- «hinder 
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hinder themfrom emitting thofe af 
filuvia, that we call odors, but the 
Regifter of thefe Obfervations, be- 
ing unhappily loft in one of my late 
removes, 1 dare add but thele few, 
wherein I have no caufe to diftruft 
my memory. 

3. I didin the Moneths of Decem- 
ber and January, at {everal times ga- 
ther differing forts of flowers in frofty 
weather, but in moft when they | 
were frefhly gatherd, and haftily ‘}} 
{melt to, I could f{carce perceive any | 
fenfible {mell, whether it were, that 
the caules above hinted, : hinder’d the 
expiration of the odoriferous fteams, 
or that the coldhad fome undifcern- | 
ed influence upon the Organ of {mels 
ling, which made. the fenfe more 
dull, or that the fame cold kept the 
Alimenral juice of the flowers from | 
rifing in {uch plenty, and abounding | 
fo much with {pirituous parts, as. fin 
was ufual at the more friendly feafons _ 
of the year; and this feem’d the more 
likely tobe one reafon of the Phano= 
menon, becaufe moft of the flowers | 
were flagey, and as it were ready. to | 
wither, andbecaufealfoa Primrofe, | 

» that | 
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| that was vigorous and: fréth in its 


he kind, had an odor, that was mani. 
| fefily (and ’cwill eafily. be believ’d, 


Kt | shat it was not 'ftrongly ) {weer, and 
¥, | genuine, B dei Pug! 

ut 4. [took alfo about an ounce by 
suefs of Rofe-water, and: putting it 
m | into af{niall vial, after I had{mele to 
a | it5.1t was expos’d to trzez in the open 
ly | Air, and.whem it began to-have ice 
ity | inuty I then fmeltito it again, bue 
ily | found not the perfume confiderably, 
iy | iff0 muchas manifefty abated, and 
iat | laftly,: having {uffer'd it to continue: 
ie | inthe Air, . that was then very fharp, 
mi, | till twas quite frozen, and difcover’d 
tt | no liquor; when the vial was turn’d 
cb } upfide down; the ice notwithftandin 
ote} Wasnot diftituce of a graceful and ges 
thef Muine fene, though it feem’d fome- 
om} what faint ,»but after the ice was re- 
dig duc’d to water-again, the fragrancy 
sf appear d. confiderable, » But on this 
fost Occafion “twill: not be improper to 
ore) {ubjoyn this Caution, That.care muft 
se) behad in Trials of this Nature, to 
ys, make ones eftimate. betimes, for if'a 
yo? man fhould:ftay too long about it, 
ep there is dangers, thar the warmth of 
hal anu: Pp2 oe 
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ones breath and face may relax the 
pores, or thaw the {urface of the ice, 
that isheld near his Nofe, and both 
free and excite the Corpufcles of 
{mell, that are imprifon'd there, that 
{oinfkead of ice he may {mell a li- 
quor. The reafonablenefs of which 
advertifment may be juftifi’d by an 
Experiment that I am about to an- 
nex, - For being pretty well confirm- 
ed by the cafual and unwilling Obfer- 
vations of one of my friends, curious 
in making fweet water, That even 
Liquors,more cafie to be {fpoilt then 
Rofe-water, would not. have their 


fragrancy deftroy’d, though perhaps 
impair’d, nor {o much astheir odors 


for the time quite imprilon’d and fup- 


prefs'd by congelation, and this ap- 
pearing congruous to what I former- 


ly noted of the Efflaviams, that may. 


by the Decrement of weight be ga- 


thered to iflue from ice it felf, 1. 


thought it worth while to:try, whe- 
ther ftinking Liquors would not be 


more alter’d by congelation, then: | 


~ odoriferous ones: and accordingly: 
having procur’d fome rain. watery’ | 
that had been kept in a Tub, cillie: § 


ftuncks 
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fiunck fo ftrongly, that I could hard- 
ly endure itnear my noje, I caus’da 
pottinger full of it to be expos'd all 
highttoa very fharp Air, and exa- 
mining it the next morning, when it 
was all turn’d into ice, neather I nor 
fome others, to whorn it was. offer’d, 
could perceive any ftinck at all in it; 
and having in another place, but 
with as ftinking water, repeated the 
Experiment, when the potcinger was 
the next morning brought to my beds 
fide, I found it to {mell abominabdly, 
whereupon gueffing, that this differ- 
ence proceeded trom fome thaw 
made by the warmth of the room in 
the fuperficial parts of the ice, I 
found it to be fo indeed, partly by 
the help of the light, which difcove- 
red a little liquor upon the ice, and 
partly by expofing the veffel with 
that liquor in it to the cold Air again, 
by whofe operations an ice was pros 
duc’d, that was perfectly inodorous 5 
and I remember, that one of thefe 
parcels of ice being thaw’d, feem‘d 
to be lefs ftinoking then before 
. Pp3 *ie 
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* If it had not been for the negligence 
or miftake of ones that I ordered in 
my abjence to freex and thaw the 
fame water, divers times one after 
another, Imight have added the fuc- 
ce(s of that Experiment, which Iwas 
forry to mifs of, because it might po(- 
fibly have afforded an ufeful hint a- 
bout a wayto correct Stinking water in 
fome Climates or feafons. 


* it had > beeti 
frozen, and if] 
had not been di- 
verted; I fhould 
have tried, whe 
ther this ice, that 
did not emit o- 
dors, would: e- 


mit like other 


_ 1€¢,Effiuuia,difcoverable by theScales: 


for whether the ice would lofe ofits 
weight, which feem’dthe more pro- 
bable,; or would not, the event may 
afford a not inconfiderable hint, 

5. [tis a thing not only remark- 
able, but {carce credible, ‘that 
though the Cold has {uch ftrange and 
Tragical effets at Afufco, and elfe- 
wherein Cold Countries, as we 
have formerly mention’d,: efpecially 
a little after the beginning of this 18. 
and fomewhere in the rg. Se&ion, 
yet this happens to the: Rufsians and 
Ltvontans themfelves, who not only 
by living in {uch a Countrey, mutt 
be accuftomed to bitter Colds, but, 
who to hatden themfelves to the 
Cold, have usd themfelves, and 
thereby brought themfelves to be able 

; : : to 
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topals to a great degree of Cold, 
from no lefs.a degree of heat, without 
any vifible prejudice to: their healths, 
For] remember, that having inqui- 
red of a Virtuofo of unqueftionable 
credit, whether the report of our 
Merchants, concerning this f{trange 
cuftom of the cMufcovites and Lrvon- 
ans were certainly true, he aflur'd 
me, thatit was fo, at leaft as tothe 
Livonians, among whom being 1n 
their. Countrey, he had known it 
pradtiis\d. And the fame was affirms 
edto me by an ingenious perion, a 
Do@or of Divinity, that had occa- 
fion fome years fince to make a jour- 
ney to Adu(co,. And the Tradition is 
abundantly confirm’d by Oleareus, 
whofe Teftimony we fhall fubjoyn, 
becaufe this feems one of the eminent- 
eft, andleaft credible inftances, that 
we have yet met with of the ftrange 
power that cuftom may have, even 
npon the Bodies of men, “7# a won- 
derful thing, fays he, to fee how far Oleari 
thofe Bodies ( {peaking of the Rufssans, haere 
that are accuftomed and hardned to 
the Cold) can endure heat, and bow 
when it makes them ready to fatat, they 
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gooutof their Stoves flavk naked, both 
men and women, and caft themfelves in- 
to cold water, or can{e tt to be pour'd pe 
on theiv Bodtes, and even in Winter wal- 
low in the Snow, To which. paflage 
our Author adds from his own. obfer- 
vation particular Examples of the 
Truth of what he delivers, 

6, I had feveral years fince, the 
curiofity totry, whether there were 
any truth im that tradition, which is 
confidently affirm’d, (and experi- 
ence by fome is pretended for it) 
that the Beams of the Moon are cold, 
butthough I were not able to find any 
fuch matter, either by the ununited 
beams of the Moon, or. by the fame 
beams concentred by fuch Burning- 
glaflesasIthenhad; yet having fome 
years after furnifh’d my felf with a 
large and extraordinary good met- 
talline Concave, I refolv'd to try, 
whether thofe beams were not only 
devoid of cold, but alfo fomewhat 
warmith, fince they are the Suns 
beams, though refle&ted from the 
Moon. Andwefee, that his beams, 


though reflected from: glaffes not: 


‘fhap'd for Burning, may yet produce 
| \  fome 
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fome not infenfible degree of 
warmth, But notwithftanding my 
care to make my Trials in clear wea- 
ther, when the Moon. was about the 
full, and, iff mifremember not, with 
a Weatherglafs, 1 could not pere 
ceive by any concentration of the Lu- 
nar beams, no not upon a black obj: @, 
that her jight did produce any fenfible 


' degree, either of cold or heat ; bur 


perhaps orhers with very large glafles 
may be more {uccesful in their Tri- 
als, 

7. On this occafion I fhall add, 
that meeting the other day ina Book- 
{ellers fhop, with the works of the 
Learned Phyfician Sanfforiu ( whom 
I look upon as an inquifitive man, 
confidering when and where he liv’d) 
a PiGure drew my eyes to take off an 
Experiment, whereby he thinks to 
evince the light of the Moon to be . 
confiderably hot, which he fays,: he 
trid by a Burning-glafs, through 
which the Moonslight being caft up- 
on the Ball of a common Weather- 
glafs, the water was thereby depref- 
{eda good way, as appear dto many 
of his difciples, amidft whom the 
/ 6 @bfere 
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obfervation was made. But though’ | 


this may invite me, when opportu. 
nity {hall ferve, to repeat my Trials, 
yet I muft cill then{fufpend my affere 
to his Conclufion. For my Burn- 
ing-glafs was much better, then ‘by 
the Narrative his feems:to have been, 


and my Trials were perhaps «at leaft- | 


as carefully and impartially made; 
as his Experiment in» which this may 
probably have impos'd upon him’ 
That performing the Experiment, a 
company of his -Scholars, whileft 
they ftood round about his Thermo- 
{cope, and ftoop’d (as in likelihood 
their curioficy made them to do) to 
fee by fo dim a light. the event of the 
Experiment, the unheeded warmth 
of their. breath and bodies might,una- 
wares to Sanitortus, {omewhat affect 
the Air included:in» the : Weather- 
gla{s, «and by rarifying: it, caufe that 
depreffion of the water, »which heaf{- 
crib’d tothe Moon beams, But be- 
caufe this is a conjecture, I intend, .if 
God permit, to: repeat:the ‘Experi- 
ment, when: I fhall-have opportunity 
to do with a more tender Weather- 
glafs, then I had by me, when I made 
my former Obfervations, To 
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To the XI. Tale. 


¥ the unfuccesfulnels of the fore 
mer attempts made with an Iron 
inftrument, ‘I was invired, efpecially 
being atanother place,where | wasun- 


‘ furnifh’d with fuch hollow Iron balls, 


as-are mention d Num, the 10,to {ub- 
ftitute the following Experiment. 
I caus'daskilful Smith to takea Pi- 
{tol barrel, guefs'd to be of about two 
foot in length, and of a proportion- 
able bore, and when he had by rivet- 
ing ina piece of Iron, exadly ftopp'd 
the touch-hole, ‘Icaus’d him: to fit to 
the nofe of the barrel a {crew; to go 
as clofe aswell he could make it, and 
then having fill’d ie to the very top 
with water, I caus’d the. {crew to be 
thruftin (which could not be done 
without the ‘Effufion of fome of the 
water ) as forcibly as the Party Lim- 
ploy’d was able todo it, that the was 
ter; dilated by Congelation, might 
-not either drive out the {crew, or 


get between itand the top of the oe 
2 sl 











(588) 


rel, and having then fulpended this | rf 
barrel ina perpendicular pofture in 


the free Air, in a very cold night, 
which then unexpectedly’ happen’d, 
and gave me the opportunity of ma- 
king the trial, I found the nexe morn- 
ing, thatthe intumefcent water ‘had 
thruft out a great part of the fcrew, 
notwithftanding, that to fill up inter. 
vals, [had oyl'd it before, and was 
got out betwixt the remaining part of 
it, and the barrel, as appear’d by 
fome ice, that was Sot out, and ftuck 
round about the fcrew; wherefore 
the bitter cold continuing one day 
longer, I did the next night caufe the 
intervals, that might be left betwixt 
the male and female {crews, to be 
fill’d up with melted Bees wax, which 
I prefum'd would’ keep: the {crew 
from being turn’d by the water: and 
having in other points proceeded as 
formerly, 1 found the next morning, 
that the {crew held, asI defir’d, and 
the preceding night having been ex- 
ceeding bitter, the cold had fo forci- 
bly congeal’d and expanded the wa- 
ter, that it burft the Iron barrel fome- 
what near the top, and madea conf- 
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derablée and oblique crack in it, about 
which a pretty quantity of ice ap- 
peard to ftick, befides that there 
were three or four other flaws, at 
fome of which {maller quantities of 
water appear d to have got out, At 
the fame time,that | beipoke this Iron 
Barrel of the Smith, I order:d him to 
get mea brals one fill’d up after, the 
fame, manner, to make the Experis 
ment the more ,fatisfaciory. , But 
though hecould not procure it, yet 
the fuccefs was not. unwelcome, be- 
caufe it was manifeft, that there were 
cracks in the Iron.in,one place confpi- 
cuous,, and in others eafily. dilcoves 
rable,, by blowing into the barrel, 
and putting onthe ourfide of the, ful 
pected parts, either {pittle, or fome 
fit liquor,,. whofe agitation plainly 
difclos'd the egrefs.. of the wind, ‘and 
there appear d {mall caufe to doubt, 
butthat thefe cracks were produc d 
by the operation of the cold, fince 
not only the Smith was a skilful man 
in his trade, and one that I usd to 
imploy about Inftruments, and alfo 
the barrel had been fometimes kept 
many hours fill’d with water, with- 

out 

















ee 
out appearing other then very ftanch - 
but which is the confiderableft cirz: 
cumftatice the night before, the fro 
as I lately noted, was not able ‘to 
make the water break out at any’ of ' 
thefe clefts, though ic were able ‘to 
force it{elfa way out at the {crew, 
in{pight of all the cate we had taken 
to make it goclofe. have only this. 
circumftance to add’ about this mat- 
ter, that when by thawing one part 
of the ice, fome -pieces of the! reft’ 
were got out of the barrel,’ all I took’ 
notice ofappeard to be full enough 
of Bubbles, but yet {uch as feem'd: 
lefler then ordinary, whether they 


were fo by chance, or were detefmi:’ 
ned to be-fo, by the refifkence or'¢om- 
preffion,’ which the’ freezing water’ 
found “upon its endeavouring to ex! 


pand ic felf in the barrél. 
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Appendix to the XVII. Title. 


| [ Ong fince the writing ofthe fore- 


going SeCtion, meeting, with a 
paflage in Bartholinw, . where ‘he 
vouches Cabew for the Experiment 
of congealing water ( without limit- 
ing it to amy feafon of the year) by 
putting Salt petre into it, and fha- 
king ic ftrongly,, I was thereby con- 
firmed, that] wasnot miftaken, -in 
fuppofing, that Gaffendus ( mention’d 
in. the former:Section) didnot. ex- 
clude that corporaliand vifible Nitre 
out of the number of the grand effici- 
ents of congelation,.. For, Cabeus ha- 
ving -publifh'd; his comment upon 
eAriftotles Meteors ( whence this ex- 
perimentis taken by Bartholinus ) be- 
fore Gafjendus publifht his Book, *tis 
probable, that he-as well as others 
borrowed the Experiment from him, 
and Cabeus, as Bartholinus quotes him, 
prefcribesthe putting the Salt-petre 
its felf into water, which. being.a 
while put into a brisk motion, will 
| - ee after 
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after fome agitation, not only refri- | 


gerate that water, but bring ie to a 
true and proper congelation. 
Wherefore fufpeéting, that this 
relation, wherein Bartholinus {ays, he 
will believe him without an oath, 
may have given rife to the opinions 
and affirmations of thofe ingenious 


writers, that have fince afcrib’d fuch © | 


wonderful coldnefs to Nitre, and 
finding in Bartholinm, that Cabeus’s 
proportion betwixt the Nitre and 
the water, wasthat of 35. to a 100, 
that is almoft as one to three, J 
thought it'very well worth while to 
make Trial of an Experiment, which 
feem*d to me little lefs unlikely then 
confiderable, 

I took then a pound of good Salts 
petre, and near 3. pound of common 
water ( toobferve the more narrow: 
ly Cabeus’s proportion ) thefe being 
put into a large new Pipkin, were 
kept conftantly andnimbly ftirr’d a- 
bour, fometimes by me, fometimes 
by one or other of my Domefticks 
relieving one another, when’ they 
were weary, but though the mixture 
was with a kind of broad glafs i 
| mepe 
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kept ina brisk motion, that for the 
moft part was atter the manner ofa 
whirle-pool, and fometimes a more 
confus’d agitation, and though we. 
kept it thus ftirring for almoft an 
hour and a half, cill we faw no like- 
lihood of effe@ing any thing by trys 
ing our felves any -further, yet not 
Only we could not perceive, that any 
Atom of true ice was produc’d, 
whereas according to our Authors 
we might have expected atrue.and 
perfect congelation of all.or the 
sreateft part of the water, but we 
did not find, that there was fo much 
as any freezing of the vapours on the 
outfide of the veffel; and for this 
reafon we thought fit, about the 
{ame time, to try the Experiments 
by another kind of Agitation, and 
mixing two ounces of Salt-petre with 
about fix of water, ina conveniently 
fiz'd vial, we did feveral of us fuccef- 
fively vehemently fhake the viai too 
andfro, till we were almoft tyrd; 
but neither this way was there pro- 
duced the leaft ice within the glafs,or 
the leaft congelation of the vapours 
ofthe Air on the outfide of it, *Tis 


Qq true , 
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true, that when fo great a, proportis 
on of Sait-petre began to be diffolv’d 
in the Pipkin, the water hada fen- 
fible increafe of coldnefs, which afz 


‘terwards feem’d to diminifh, when 


Once the Nitre was diffolv’d; but 
not to mention, that (1f I much mi- 
ftake not ) we have obferv’d the wa- 
ter to be refrigerated, when upon 
the diffolution of common falr, mul- 
titudes of actually cold and folid 
Corpufcles came to be every way 
difpers:d ‘through it; this coldnefs 


produc’d by the Nitre, was very far - 


fhort of the degree requifite to con- 
gelation : tor to fatisfie my felf, that 
my fenfe did not mifinform me, I 


took a good feal’d Weather-glafs of 


about ten or twelve inches long, and 
immerfing itinto the cold mixture of 
Nitre and Water, I obferv’d the 
tincted fpirit of Wine in the ftem to 
defcend not inconfiderably, ahd 
when I perceived that degree of cold 
to have wrought its effe&, I remov’d 
the Thermofcope into a’ vial fill’d 
with common water, about which] 
had caus’d to be plac’d:a mixture of 
beaten ice and falt, co refrigerate the 
cons 
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595 ) 
contained water, in which the ball 
of the Inftrument being plac’d, the 
{piric of Wine haftily defcended two 
ts | or three inches below that place at 
i) | Which it ftood, when “twas remov'd 
bt | out of the Nitrous folution: And for 
i) further fatisia@ion removing the 
«| Thermofcope once again into that 
ol | folution, the fpirit of WVine in the 
i | ftem was haftily impell’d up, as if 
lit | the bubble had been put into warm 
i) | water. And once more the Wea- 
eh _ ther-glafs being removd into the fors 
lat) merly metition’d refrigerated water, 
Mk} the tinted liquor began to fall down 
lat} haftily again, and within a while 
1] fubfided almoft into the bubble, 
of} whereupon to avoid injuring the in- 
id} {trument, we thought fit to take ie 
tf out; fothat uponthe whole matter, 
| ifthe learned Cabews were not delu- 
NN0} ded by miftaking fome Cryftals of 
itd) Nitre ( which Ihave obferv'd eafily 

| to fhootagain in water, thathas been 
Vd} glutted with it) for true and proper 
df ice, I cannot but wonder at his afler- 
Wf tion, and muft take the liberty to 
‘i } think my felf warranted by fo many 
Harmonious Trials, as | have found 
ha aie 2 unfa- 
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unfavourable to the fupposd {u- 
premenefs of Cold in Salt-petre, to 
retain my former opinion about it, 
till more {uccesful Experiments with- 
draw me from it. 

Tis a receivd Tradition among 
the Water-men and many others, 
that the Rivers, if not Ponds alfo, 
are frozen firft at the bottom, and 
begin to thaw there. But though<I 


find this opinion to be in requeft, not 
only among Englifh Water-men, but 
among the French too, yet I think it | 


may be very warrantably queftiond : |. 


For “tis evident in waters we. expofe | 
to freez in large veffels, that the con- | 
gelations begin at the furface, where | 
the liquor is contiguous to the Air, | 
andthence as the cold continues to | 


prevail, the ice increafes and thick 


ens downwards, and therefore we | 


fee, that Frogs retire themfelves in 
frofty weather to the bottom of ditch- 


_es, whence I have had many of them | 


<3 


taken out very brisk and vigorous, | 


from under the thick ice that cover'd 
the water. AndI havebeen informs 
edby an obferving perfon, that at 
leaft infome places, ‘tis ufual in 
Winter 
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Winter for fhoals of Fifhes to retire 
tothofe depths of the Sea, if nor of 
Rivers alfo, where they are not to be 
foundin Summer, Befides if Rivers 
were frozen at the bottom, we mutt 
very frequently meet in the emergent 
pieces of ice, the fhapes of thofe irs 
regular Cavities and Protuberances, 
that are often to be found in the un- 
even foils, over which Rivers take 
theic courfe, whereas generally 
thofe emergent pieces of ice are flat, 
as thofe flakes, thatare generated on 
the furface of the water. Moreover 
ifeven deep rivers freez firft at the 
bottom, why fhould not very many 
Springs and WVells freez firft at the 
bottom too, the contrary of which 
neverthelefs is obvious to be obferv'd. 
In confirmation of all which we may 
make ufe of what we formerly noted 
(in the SeGtion of the Primum Frigt- 
dum) about the practife of the Ma- 
fters of the French Salt-works, who 
by overflowing the Banks and Caufe- 
ways all the winter, keep them ‘rom 
being fpoil’d by the froft, which 
could not be done, if the waters they 
ftand under froze as well at the bot- 
tom, asat the Top, But 
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But I find, that that, which de- 
ceives our Water-men, is, that they 
often obferve flakes of ice to afcend 
from the bottom of Rivers, to the 
Top, and indeed it often happens, 
that after the hard froft has continued 
a while, thefe emergent pieces of 
ice, do very much contribute to ‘the 
freezing over of Rivers, For, com- 
ing, in {ome of the narrower parts of 
them, to be ftopp’d by the {uperficial 
ice, that reaches on each fide of the 
River a good way from the Banks to- 
wards the middle, thofe flat icy bo- 
dies are eafily cemented by the vio- 
lence of the cold, and by the -help of 
the contiguous water, to one ano- 
ther, and by degrees ftraitning, and 
at length choaking up the paflage, 


they give a ftoptothe other flakes of | 


ice, that either emerging from the 
bottom, or loofened from the banks 
of the River, or carried down the 
fiream towards them, and thefe be- 
ing alfo by the fame Cold cemented 
to the reft,the River is.at length quite 
frozen over, And the reafon why fo 
many flakes of ice come from the 
bottom of the River, feems to be, 
that 
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that after the water has been frozen 
allalong near the banks, either the 
warmth ofthe Sun by day, or fome 
of thofe many cafualties, that may 
perform fucha thing, does by thaw- 
ing the ground, or otherwife loofen 
many pieces of that ice together with 
theearth, ftones, @c, that they ad- 
her’d to, from the: more {table parts 
of the banks, and thefe heavy bodies 
do by their weight carry down with 
them the ice they are faftned to; but 
then the water at the bottom. of the 
river being warm in comparifon of 
the Airin frofty weather ( fince that 
even common water is {0, we have Zn the Se- 
manifefted by experience, where We jiching 
fhow how much fooner ice will be the dura- 
| diffolv’d in water, then thaw’d in 44 of Ice 
(| Air ) the difpers’d ice 1s by degrees fo 
wrought upon, that thofe parts by 
| which it held to the ftones, earth, or 
| other heavy bodies being refolv’d, 
| thé remaining ice being much lighter 
| bulk for bulk, then water, gets loofe, 
and ftraightway emerges, and may 
| perhaps carry up with ic divers {tones 
and clods ofearth, that may yet hap- 
pen to ftick toit, or be inclosd init, 
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the fight of which perfwades the Wa- 
ter-man, thatthe flakes of ice were 
generated at the bottom of the river, 
whereas a large piece of ice may car- 
ry up and {upport bodies of that kind 
ofa great bignels, in cafe the ice it 
felfbe proportionably great, fothat 


the Aggregate of the ice, and heavy . 


bodies, exceed not the weight of an 
equal bulk of water,» On which oc- 
cafion I remember, that Captain 
James Hall in a voyage, extant in Par- 
chas, relates, that upon a large piece 
of ice inthe Sea they found agreat 
{tone, which they judg’dto be three 
hundred pound weight, But of the 
Tradition of the Water-men we 
fhall fay nomore, then that this hath 
been difcours’d, but upon no great 
information, though the beft we 


could procure ; fothat for further fas | 


tisfation, it weretobedefird, that 
either by fending down a Diver, or 
by letting down fome inftrument fit 
to feel (if I may fo {peak ) the bot- 


tom of Rivers with, and totry, whe- | 


ther ice, ifit met with any, be loofe 


from, oruniformly coherent tothe |} 


eround, and alfo bring up parcels of 
We SAY whate- 






IO i 
whatever ftuff ic meets with there, 
the matter wereby Competent Ex- 
periments put out of doubr, 

We took a feal’d Weather-glafs 
furnith’d with {pirit of Wine, and 
though not above 10, inches long in 
all, yetfenfible enough, and having 
caus'd a hole to be made 1n the Cover 
of a Box, juft wide enough for the 
{maller end of the Glafs to be thruft 
in at, we inverted the Thermometer, 
fothat the ball of it refted upon the 
cover ofa Box, and the pipe pointed 
dire&tly downwards, then we plas 
ced aboutthe ball a little beaten ice 
and fale, and obferv’d, whether, ac- 
cording to our expectation, the tinct- 
ed{pirit, that reach'd-to the middle 
ofthe pipe, or thereabouts, would 
be retracted upon the refrigeration of 
the liquor inthe ball, and according- 
ly the {pirit did in very few minutes 
afcend in that {hort pipe above an 
inch higher, then a mark whereby 
we took notice of its former ftation, 
and would perhaps have afcended 
muchmore, ifthe application of the 
frigorifick mixture had been continu- 
ed, by which, and another fucceed- 
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ing Experiment to the fame purpofe, 
itfeems, that the condenfation of li- 
quors by cold, is not always effected 
by their proper, gravity | only, 
which ordinarily may be {uificientto 
make the parts fall clofer together ; 
but whether in our cafe the contra- 
&ion be affifted by fome little tenaci- 
ty inthe liquor, or by the {pring of 
fome little aerial, or other {pirituous 
and Elaftick particles, from. which 
the infirument was not perfectly 
freed, when it. was feal’d up, or 
which happened to be generated 
within it afterwards, will\be among 
orher things more properly inquird 
into in another place, where we may 
have occafion to make ufe of this Exe 
periment. | 

There is a famous Tradition, that 
in ¢Mufcovy, and fome other cold 
Countries, ‘tis ufual out of Ponds 
and Riversto take up good numbers 
of Swallows inclos’d in pieces of ice, 
andthat the benumm‘d birds upon 
the thawing of the ice in a warm 
room, will come to themfelves a- 
gain, and fly about amazedly for a 
while, butnot long furvive fo ereas 
an 
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andfuddena change. I have in ano- 
ther Treatife already faid fomewhat 
abourthis Tradition, and therefore 
fhall now fay no more of it, then 
thefe two things. Firft, that I fince 
was affur'd by a perfon of honour, 
that is very curious, and was com- 
manded by (a many ways) great 
Prince to inquire out the truthof it, 
when he was in fome of thofe Coun- 
tries, where the thing is faid ro be 
familiar enough, and that the emis 
nenteft and '‘fobereft perfons he could 
ask affirm’d the thing to be true: 
But ( fecondly ) having lately ingui- 
red about this matter of a knowing 
perfon of quality, that was born and 
bred in Poland, he an{wered me, That 
in the parts where he liv’d, it wasa 
very general and unqueftion’d opini: 
on, that Swallows often hid them- 
felvesall the Winter under water in 
Ponds and Lakes, and Seggy places, 
and that the Fifhermen, when having 
broken the ice, they caft their Nets 
for Fifth, do draw them up benum- 
med, but not dead, fo that they 
quickly in Stoves recover their wings, 
but feldom after that prolong their 

lives : 
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lives; But as for their being taken up 
in ice, he toldme, he had not heard 
of it, though I fee not why in cafe 
they commit themfelves to fhallow 
waters, as thofe of Ponds and Seggy 
places, often area fharp lafting froft 
may not fometimes reach them. 
And therefore that which left me the 
ereateft {cruple about this Tradition, 
is, Thac this Gentleman, notwith- 
{tanding his curiofity,could not affirm, 
that ever he himfelf had feen any ex- 
ample of the thing he related, 

ButI will take this occafion to add, 
that having a mind in frofty weather 
to try fome Anatomical Experiments 
about Frogs, one \that I] imploy’d 
breaking in a Ditch fome ‘ice that was 
very thick, and of which.he was to 
bring mea quantity, found in the wa- 


ter, that was under the ice, good 


ftore of Frogs ( befides fome Toads ) 
which] found to be very lively, and 
divers of which I kept for certain ufes 
a good while after, 

To confirm, and to add fome Pa- 
ralipomena unto what I have deliver’d 
in the Second, and in the Twentieth 
Titles, about the frofts getting into 

hard 
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hard and folid bodies, I fhall here 
{fubjoynfome particulars there omir- 
ted, which I have learned partly 
from Experiments, and partly trom 
perfons worthy of credit, whom I 
purpofely confulted about this mat- 
ter, 

And firfi as to the freezing of 
Wood, we have fometimes tri’d it 
by purpofely expofing partly other 
Wood, and partly branches cut off 
from growing Trees, to an intenfe 
degree of Cold, by which the wood 
feem’din-one night to be for fome 
little depth manifeftly enough inva- 
ded by the froft. But a domeftick 
of mine having a little while fince had 
occafion to fell an old Apple-tree, 
ona day that had been preceded bya 
fortnights bitter froft, came and in- 
formed me, That he found,, that the 
froft had evidently pierc'd into the vee 
ry middle of it, though it were about 
a footin Diameter. And an Expe- 
rienc’d Artificer, whofe head and 
hand were much imploy’d about the 
building of great mens houfes, told 
me, that he had often feen here in 
England pieces of Timber it felf ma- 

nifeftly 
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nifeftly frozen, and rendred exceed- 
ing difficult to be faw’d, the froft al- 
fo appearing by evident {figns to con- 
tinue in the faw-duft, And there- 
fore it will be the lefs ftrange, if in 
Poland the effets of Cold upon wood 
be more confpicuous. For a learne 
ed native aflurd me, that in his 
Countrey ’twas ufual to have wood 
frozen fo hard, that the Hatchets 
would not cut it, bute rebound from 
it, and that twas very ufual cto hear 
in the night a great many loud 
cracks, almoft likethe reports of Pi- 
ftols, of the fhingles or wooden tyles, 
wherewith in many places they cover 
their houfes inftead of Slate, and this 
(as I purpofely ask’d ) when the wea- 
ther was dry, and exceffively cold. 
When I likewife inquird about the 
thawing of wood, he told me, he 
had feveral times feen pieces of Tims 
ber, which having been throughly 
frozen inthe Air, did, whenbrought 
into rooms made warm by Stoves, 
become cover’d witha kind of hoar 
froft, and made them look white, 
and that though his Bow ( which he 
fhew’'d me) were very ftrong and 
tough, 
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tough, as being made not of wood, 
buchorn, and other clofe materials, 
it would be fo chang’d by the froft, 
that unlels {pecial care were had. in 
the thawing of it, it would break. 
That Marleand Chalk, and other 
lefs folid terreftrial Concretions wil} 
be fhatrer’d by ftrong and durable 
frofts, is obferv’d by Husbandmen, 
who thereby find it the betrer fitted 
to manure their. land, the Texture of 
thofe bodies, during whofe intirenefs, 
the parts moft proper to feed orafs 
and corn, are more lock’dupy bein 
by'congelation in great part diffolv'd, 
but that true and folid {tones wont to 
be imploy’d in noble and durable 
Buildings, fhould be {poil’d by the 
froft, will perhaps to moft readers 
feem:very improbable, And there. 
fore I fhall’here add what I have 
learn’d by inquiry of the ingenioufert 
and moft experienc’d Mafon I have 
met with, becaufe it may not only 
furprize moft readers, but’ prove an 
ufeful obfervation to him: Having 
then inquir’d of this Tradefman, 
whether he did ‘not find, ‘that fome 
free ftone, a name vulgarly known, 
| would 
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would not be fpoil'd: by the froft; he 
toldme, that he had often obfervd 
both free ftone and harder f{tonesthen 
that, to be exceedingly fpoil'd by 
the froft, and reduc’d to crack or 
{cale off, to the blemifhing and pre- 
judice of the houles, that are built of 
them. . But becaufe it may be objec- 
edagainft this, chat experience fhews 
us, that divers of the ftatelieft Fa- 
bricks in Exglandhave thele ftones for 
their chief materials, and yet indure 
very well the inclemencies of the 
Air, the reply may be, that the dif- 
ference may not confift in the peculi- 
ar natures of the ftones imploy d, but 
in the feveral feafons in which the 
{ame kind of {tones are digg’d out of 
the Quarry, For if they be digg’d 
up, when the cold weather is alrea- 
dy comein, and imploy’d in build- 
ing the fame Winter, they will, 
upon! very hard. frofts, be apt to 


be fhatter’d or {cale, but if they be 


digg’d early in the Summer, and 
fufter’d to,lye expos'd: to the Sun.and 
Air, during all the heat of the Sum- 
mer; thefe feafon'd ftones, if I may 


fo call them, may outlaft many 
: fharp 








i 509 

le | fharp Wintersunimpair’d. It feems 
Yd} tomeworth trying, whether during 
ey | their infolation, if that term may be 
ly | allow'd me, there do not by the ope- 
at | tation of the heat and air upon them, 
- | exhale a certain unripe mineral, fap, 
of | Or moifture ( whofe recefs may pet- 
@. | haps be difcover’d by weight ) which 
ws | ifit remain in the ftone, may by very 
ly |. Piercing frofts be congeal’d almoft 
or | dike the fap in Timberetrees, and 
we | Shatter the Texture of the ftone, 
he | Which agrees well with what was 
i, | told me by an underftanding perfon, 
i. | thatisMafter ofa great Glafs-houfe, 
hat | Of whom having purpofely inquir’d, 
fe | whether he did not find, that his 
-greatearthen pots, which are made 
4 | Up with as little water as is poffible, & 

« | are defervedly famous for their du- 

| rable Texture,- had not that Texture 

i, | aleer’'d and impair'd by very piercing 

'frofts; he affur'dme, that if he did 

be | Not take ay to keep the froft (as 

id | they {peak ) from getting into them, 
“ | pacté Salar folid veffels, wheres 
wm |\Inhe us'dto keep his glafs in fufion, 
t | would in the fire {cale or crack ( and 
ny | perhaps fly ) and become unfervice- 
sp | Rr able 
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able no lefs then fome.weeks fooners 
then if they had never been impair d. 
by the froft, And when. I inquired, 
whether alfo glafs it felf would not be. 
much prejudiced thereby, he affirm- 
ed to me, that oftentimes, ip very 
hard frofts many glaffes, that had 
continued intire for many weeks (for 


that circumftance I was follicitous to. . 
ask about) would as it were of their .. 


own own.accord crack with loud noi; 
{es. But.whatever prove to be the, 


iffue of fuch ‘Trials, it will, not be, 


amils to confirm the Phenomenon At 


felf, by the teftimony. ofan illiterate, ,. 
but very experienc’d French Authors | 


who on a certain occafion. tells, uss, 
(as lL alfo take notice, in, another 
* Treatife ) That he knows the flones of 


the mountains. of Ardenne,, ( famous. ..j 
enough in France) gre barder. then... 
Marble, and yet the, sphabstants of that; . 


Countrey do xot.draw, them, out of the 


Quarry tn Wiater, becaufe. they are fub-.. | 


ject to the fro... And «thas been drvuers 
times (ce, that, spon thaws, the rocks. 


without being cuty have fallen down, and 


kilPdmany,. 


Butit may yet feem,far more. uns | 
| ‘ ~~ “Tikely, “ih 
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yi, tovalter, arethefe, Vidertur preterea 
mil | fered. légones ceria vatione ' fabricate, 
| quia bis [piffa-atgue tndurata glacies.ce- 
| tents unflrumentis ferrets non cedens fact- 
| Lins infringitur dum alie fecures chalybe 


vn 
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S\an shou) G6na\) : 
likely, that: frofts. fhould get into 
mettals:themfelves, and yet having 
ask’dthe newly mention’d Polonian, 
whether he had obferv’d any thing of 
that kind, che anfwer’d;: that: he had 
often by drawing out‘his {word and: 
pullidg out hispiftols, when’ he had 
béen,long'in the field,’ and came itito 
adotroom, found them quickly al 


moft i whitened ‘over; by a ‘kind of 


imalljhoar froft, » But whether’ this’ 
were: as he:conceiv'd any thing, that: 


| was drawnilout of the Siéel;\‘and fers 


led.on the. furface ‘of iit, I: want-cirs” 
cumftances enough ‘to. make! me wil-o 
But -1f: we-wilks 


fefs'd, .that contiderably thick pieces 
of Iron and Steel .it felf, will:in the 


| Northern. Regions be’ render’d fo 
brittle by the extreme froft, that they 
| areifain co, temper: their: inftruments 

| 


aftetia peculiar manner ; -his words, 


which |being remarkable, \I forbear 
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permixta, ia vebements frigore ad fo- 
lum glacier vel virentts arbors itum ine. 
flar vitri rumpuntur, uot ligones predi- 
Gz fiveferree hafte forte{semt manent, 
Which teftimony, notwithftanding 
what fome have written to this Au- 
thors difparagement, does nor feem 
to me at all incredible: : For I re- 
member, that even here in England I 
have had the curiofity:to caufe trials ® 
to be made in very frofty weather, 
whereby,if an expert Smith I then usd 


Nite { 
1) 9 


he toimploy, did not grat deceive me” | 

(a inthe Irons I imploy’d,: that mettal”’ 
may-by {uch degrees of cold, as even” }* 
our Climate'is capable of; be renders | 


ed exceeding brittle, as she: feveral 
times aflirm’d to me, that there are ») 
fome kinds of iron which ‘he could 
hammer, andturn, as they phrafe it,’ 
cold in open: weather, which ‘yet in’ 
very hard frofts would become fo“ 
brittle, as by the fame way of work-' © 
ing eafily to break, if not to «flye 4 
afunder,, And this he afirm’d both™) 
of Iron and Steel, of which lattero? 
mettal another very skilful workman,’ 
whom [ alfo confulted, :certifi'd ‘the 
like ; burthough this difagreed not 
with 
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with trials purpofely made on Iron 
rods had, inform’d me, yet prefu- 
ming, that in fuch a nice piece of 
y | Work asia {pring, fome further {atis- 
y- | faction about this matter might be 
| Obtaind, Linquired of avery dexte- 
«| rous Artificer, that was skill’d in ma- 
1, | king {prings for others, whether or 
jy;} 00 he found: a neceffity of giving 
«| {prings another temper in very frofty 
gy | Weather; then at other feafons, and 
ne/| he anfwered me, that in fuch wea- 
wi} ther, if he gave his {prings the fame 
temper, that he did in mild and open 
| Weather, they would be very apt to 
| break, And therefore in very fharp 
| feafons heus'd to take them down 
ij lower, as they fpeak, that is, give 
them a fofter temper then at other 
| times, which as it makes it probable, 
| that the cold may have a confider- 
1.4 able operation upon bodies, upon 
is | are i. 
| which moft men would net fufped it 
4 tohave one, fo'that difcovery may 
| afforda hint, that may poffibly reach 


4 | turther then we are yet aware of, 
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have in. many of the Phenomena of 
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I fhould here fubjoyn, that in pro- 





fecution of what is deliver’d in the | 
XX, Se&ion about the: weight: of fo- } 
lid bodies; thatI there wifh’d might ta 

0H 


be expos d to acongealing Air; Indid — 
caufefome Trials of that kind: to -be | ™ 
made ina very frofty night,' efpec | i 
ally. with Bricks, but: fomething that 
happened. to the only Scales then | \ 
had fit for fuch'an Experiment, ‘made | 
me doubt, «whether fome little in- } ik 
creafe of weight, that feem’d to be | % 
gain d by. congelation, were to bere- | i 
hid upon, though there: did not ap: | 1 
pear,any hoar droft, or other thing | ™ 
outwardly, adhering; to which theef: | 
feé& could beafcrib'd, ) >! leah’) Ge ht 
tis a Tradition, which the Schools 
and others have receiv'd with great! | 0 
veneration from their Mafter’ ari | 

fiotle, that hot water will fooner frééz’ | 
then cold ;. but I donot much’ won-' | 
der, that the learned: Cateas,> as ‘T° | 
find him - quoted: by ” Bartholinusy 
fhouldcontradi& this Tradition; | 
though he be himfelf.aicommeéntator® | 
upon that Book of w4riftotle, wheréin’ 
‘tis deliver’ dali For Ti could’ never fa2’ | 
tisfie my felf,sthar there is ¢ at‘ leafk: 


= 


cD 
bs 





(615) 
with our water, afidin our Climate ) 
any truth inthe Affertion, though I 
have made trial of it more ways then 
one, butit may very well fufhce to 
mention a few of the plaineft and ea- 
fieft Trials, with whofe fuccefs ] am 
well fatisfi’d as to the main; as the 
Reader alfo will, I doubt not, be ; 
though not having, for want of 
health, been able to have fo immedi- 
ate an infpe&ion ofthefe, as of the 
reft of my Experiments, I was fome- 
times fain to truft the watchfulnefs of 
my fervants ( whom I was careful to 
fend out often) to bring me, word 
how long after the firft freezing of 
the cold water, it was, before the 
other began tobe congeal’d. 

We tcokthen three pottingers, as 
neat of a fize as we could, and the 
one we filld almoft to the top with 
cold water, the other, with water, 
that had been boil’d before, and.was 
moderately coold again,, and the 
third with hot water; . thefe three 
veflels were expos d together in the 
fame place to the freezing Air, 

Inthe Entry of one of the Trials, I 
find, that being all three put out at 
: e Rr4 half 
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halfan hour after eight of the clock, 
That the pottinger that contain’d the 
cold liquor began to freez at after 
ten, | 

That which contain’d the water 
heated and cool'd again, began to 
freez 2 paft ten. 

- And that which contain’d the hot 
water, at half an hour after eleven, 
and {omewhatbetter, So that though 
all froze within the compafs of two 
hours, yet thecold water began this 
time tofreezan hour and a 3 fooner 
then the hor, 

_ Thefe pottingers were earthen, but 
Telfewhere made the Trial in others 
of mettal, and there alfo the cold 
water began to freez, both before 
that which had been heated and cool- 
ed again, and long before the hot. 

Another time I meafured out the 
water by f{poonfuls into pottingers 
(not having then by me any fit Scales 
to weigh it ) to be the more {ure, that 


- the quantities of water fhould not be 


confiderably unequal, and then alfo 
the cold water froze a’ confiderable 
whilebeforethehot. © 9 97° | 
' But my ulual jealoufie in the ma- 

iA, Ay 99 king 














king nice Experiments, tempting me 
to inquire, whether the water. in 
fome of the former Trials had: nor 
been heated ina ftone Bottle, not a 
Skillet, it was confelsd, that it was 
fo, bur that the bottle us’d to contain 
nothing but Beer, and had. been 


_wath’d before-hand: And though I 


didnot think, that the bottle could 
have any confiderable influence on 
the Experiment, yet leaft it fhould 
be fulpeéted, that the {calding wa- 
ter, mighr have imbibd fome fpiri- 
tuous parts remaining. yet among the 
minute dregs of Beer in the pores of 
the bottle; for the greater fecurity I 
causd the water to be heatéd in a 
Skillet, and becaufe in one,.of the 
Trials made in a Village, where we 
had not choice of pottingers, the 
cold water chanc’d tobe putinto one, 
that afterwards feem’d lefs, then that 
wherein the hot was expos d, I did 
this very day repeat the. Experiment, 
by putting. cold water into.a fome- 
what larger pottinger,, heating the 
other water in.a, Skillet, . and the 
eventof the Trials isthis, 
_ Tharthe cold waterbeing purour 
| with 
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withthe reft at iiafter 6, began'to | 
freez fomewhat before + after 7, yy 


The water heated and cool’d ‘a- | 

gain, began tofreéz : after 7. And 74 
having thefe frozen waters a/pretty | 
whileby me, I {ent infor my'own |} 
further fatisfaGion, for the hot was | i 

ter, and found it hot to be, in the 

leaft; frozen: at half a quarter af- 

ter 8, Sothat fuppofing it to conti- | ¢: 

nue halfa quarter of an hour longer | 

* Asit before the beginning of its congelati- i 
after- on, * it Was twice 4s long ete‘itbe- |; 
wards did | 
atthe  ganto freez, as the cold water had 


iaNee s fl 

2 | leat. been, zy nt 

oe By which we may fee how well | . 

, i: beftow'd their labour has been, that K 
a ee h uzled themfelvés and othérs, | 

n ave puzled themfelves and others, | ( 

ey togive the reafon of a Phenomenon, | 

' ce 4 ‘ . a fh 

ee which perhapswith half the painsthey ; 

Eee. might have foundto be'butChymerical, | r 

|. Thave been the more citcumftan- | { 

j vats sss dell id 

| tial in fertinig down thefe Trials, that — ; 

| I may exprefs a civility'to fofamous | ; 

a Philofopher as eAriftotlesand alfo | f 

becaufe’” Artificial’ Congelarions, © ‘ 

which'we can commonly beft come | h 


mand, and which wéHave the often- — 
eftusid about our other Experiitients, | | ‘ 
. | are 
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are not fo proper for this. For hha- 
wing fotmerly had the curiofity. co 
take two pipes of glafs made of thie 
fame Cylinder, that they might be 
OFequal bore, and having {eal'd each 
of them at one end, and having fill’d 


both’ to the fame height,, and chen 


{tift'd them too and fro together in a 
mrxture of beaten ice, , water. and 
falt, ( which mixture I make ufe of 
for ‘the’ effeting fudden Congelati- 
ons )I found both waters to,freez. £00 
quickly to make a notable. difparity 
in the length of times, that they .xe- 
main’d ‘uncongeal’d; And we, wilh 
not on this occafion omit one, Pheno- 
menon afforded us by. thefe. Trials, 
becaufe it may admonifh men, how, 
cautious they ought to. be in.making 
nice Experiments, ;, For having once 
nade the formerly mention’d. Frial, 
with glafs pipes, thar were.but,flen- 


ct (as not exceeding. the. bignels; of, 
a mans fore-finger.) and, haying, for, 


Sreater caution put the hot water 
firft into one glafs, and then into 
another, we found onetime, that the 
hot water froze firft, and wondering 
at, it, we examin’d the glaffes, and 

yh Aa 8 percel- 
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perceiving one of them to be more 
Conical or acuminated, where. it 
had been feal’dup then the other, it 
feem’d probable, and afterwards ap- 
peard true, that the water in this 
acuminated part, being fuddenly 
frozen by reafon of the flendernefs of 
the glafs there, promoted and acce- 
lerated the Congelation of the reft, 
fo that whether it were the cold or 
the hot water, that was put into that 
pipe, it would thereby gain a manis 
feft advantage. 

In the foregoing Experiments 
(made in pottingers ) I made ufe not” 
only of cold and hot water, but of 
water that had been heated and cool’d 
again, though not reduc'd to its full 
priftine coldnefs, to prevent the Ob- 
jeQions of fome, that might pretend, 
that fuch water would have frozen. 
fooner then Cold, which yet would 
not falve the common opinion which 
{pecifies not fuch water. . 


Poftfcre pt, 








Pofifcript. 


A’ Nditfeems, that fuch Cautions 

{"\ aslhave been mentioning, are 

not altogether ulelefs. For acciden- 
tally cafting my eye upon the Circulys 
Pifanus of Berigardw upon Ariffotles 
Meteors, I fomewhat wonder’d to 
find, that.an Author, who is look’d 
upon to be a great adverfary of Avis 
fiotle, except in his dangerous and ill- 
grounded conceit of the eternity of 
the world, and fome other errone- 
ous Opinions, does yet indeavour to 
juftifie dreffotle by affirming, that his 
Experiment will fucceed, if by hear- 
ed water'we underftand, that which 
having been heated, is fuffered co 
cool again, till it be reduc’d to the 
temper of other water which was not 
heated, For this refrigerated water 
he fays, he has found to _congeal 
much fooner then the other water, 
but this I confels Iam very unapt to 
believe, For having divers times 
caus d cold water to be expos’d tothe 
Air 





(622 ) 
Air in frofty weathers, with that 
which had been heated and cool’d as 
gain, and having fet ‘f{ofhetimes one 
of my Domefticks, ‘fometimes ano- 
ther, to watch them, the events did 
very much disfavour ‘the, affertion/of 
our Author, though care was. had of. 
the circuimftances moft confiderable , 
in fuchan Experiment, as the Mattery: 
fize’and ‘fhape of the veffels ;, the, 
equal degree of cold in the, two feve-) 
ral parcels of water (into both which 
I'iometimes dipp’d my, finger .tQ\ 
judge of them’ before they were ex... 
pos'd’) and the place, in.. which.they.; 
were put both together tobe -frozen.. 
But for further fatisfadion, we efe-,, 
where ‘took two. pottingers, bought: 
purpofely for the making, of Experi... 
ments, of the’ fame fize and fhape, + 
and’ in the fame fhop ; one of thefe,,, 
we'almoft fill’d with cold: water out... 
ofa slats, wherein we mark’d how, 
high that water ’reach’d, that by, fil-.,; 
ling the fame glafs to the fame heighe,.;. 
with the ‘refrigerate SV WALELs |: We. 
might be able to, meafure; out, the. 
fame quantity into the other jpottings. 
er. This done, I appointed one, 
ga: whofe 
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whofe careDhad no realon to diftruft; 


to examine the. tempers of the feve-. 


ral waters, witha more then ordina- 
rily fenfible Weather-glafs; as: afar 


fafer Criterion.then the bare touch, 
to judge. of the, coldnefs of liquors ; 


thefebeing reduc’d) to. the fametem- 
Per, were expos d.-to. a, very, fharp 
Air, and there watch‘d. by the; per- 


| fon, whom (being not, well; and un- 


able to fupport fuch weather my {elf } 
1 appointed to, attend., the, Experi- 
ment, and he according to, dire@ion 


finding. them, begin . to; freez,, as. 
| twere at the very {ame time, brought 


me in.the two.pottingers.. in each .of 
which 1 faw the beginnings, and but 
the beginnings of .congelation, where 
the upper furfaces of the waters were 


| contiguous tothe. containing wveffels: 
| | fothat having.made this Experiment 
| with much. greater exa@nefs then 
_ probably . Beragardus « did, or; for’. 
/ want.of fuch infirumentsias F us’d, 
| could make.it,, 1 cannot but-fulpee; 
| {uppofing.the common.waters,he and 
| Tusd, to be of the fame.naturey ,that 
| he waseither negligent or, overseen. 

in .affirming,; that, heated. and. refri-.: 


gerated 
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* Fam cite wa congelabat, ut exime- . 
rem ex eo cruflam unam aut alteram muft have ims 


antequam non calefa#a vel leviff- ploy’d boiling or 
me concrevifjet. Pag.§72. {calding water 
>] 


® 34° 
gerated water, will cool fo much foon- 
ev, as he would perfwade us, then 
other, * And 


* Quave ferventem aquam adhibuifle as] am not con- 
oportet qui afferit eam effe minus gela- _. ma 
Bilem, precipué falfam. Pag. 571. VIN d by €xperi- 


: ence, thatie will 
freez fooner at all, fo till he have bet- 


ter made outthe reafon he feems to” 


ive ofthe Phenomenon, 1 muft que- 
{tion whether he rightly afcribe ‘af- 
ter Cabeuws ( if] much mifremember 
not) the congelation of water to a 
certain Coagulum, diftin& from the 
cold {pirits; that plentifully mingle 
with the water, which Coagalum it 
(eems ( for his ftyle is not wont to be 
very perfpicuous) that he would 


have to confift of certain dry Cora 


pufcles, no 'lefs neceflary to conglaci- 
ate water, then Runnet to curdle 


Milk: And for what this Author ' 


fays, * that he 


who affirms it to be lefs' congealable 
chen other, that miftake may be fuf- 
ficiently difprov’d. by the feveral 
above recited Trials, wherein we 

: eae, found 
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fotind water,moderately refrigerated, 


to freez’ much later then cold, and 
whereas Berigardus intimates,) that 
the perfon whoever he be, ithat he 
diffents from, does unskilfully fup- 
pofe warm {falt-water to be the lefs 


difpos’d to congelation for being 


falt, our Author is therein alfo, mi- 
{taken ; for though it be true what he 
alledges, that fale outwavdly,.applr'd 
promotes the congelation, of water, 
yer, that d:/folu'd in. water,, it-has a 
contrary effe&, may. appear by. the 
familiar obfervation, that Sea-water 


is much more difficult to be congeal’d’ 


then frefh water: andtofhow, that 
‘cis not a, property of Sea-water, but 
a water: impregnated with common 
Salt,» I have feveral times, tri'd, that 
a firong-folurion offuch falt in ordis 
naty water,» wilb not at, all be con- 
geal’d-by the, being \.expos’d to the 
Air, even ..in .very. fharp frofts, as 
may be eafily.colle@ed. from fome 
of the Experiments mention’d, inthe 
former part of this Bock, . Another 
particular there is ( abour the. ufe of 
Allume in, reference to freezing ) in 
this often cited paflage.ol .Berzgardm, 
ESE esggns sete 
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which I might here examine, if my 
haft and my indifpofednefs xo ingage 
ina controverfie of {mall moment, 
did not injoyn me to defer it till a fir- 
ter occafion. 


(ra a er 


Toconfirm the power afcrib’d in 
the VI, Se&tion to cold, as: to the 
long prefervation of bodies from cor- 
ruption, ‘cwill not be amifs to add 
thefe two remarkable paflages, the 
latter of which affords a good ins 
ftance of the improvement, that may 
be made of {ome degrees‘of cold to 
the ufes of humarie life. 

The firft obfervation-is) afforded 
usby fome of our'Countrey-men, ‘in 
a Voyage’ extant in Parchas, where 
the “writer of it{peaks thus: Of the 
Samojeds, whofe Countrey: he vifi- 


ted, Their Dead they bury on the fideof 


the hills, ‘wheve they ive ( which ts com- 
monly on fome [mall Iflands making ‘a 
ptle of (tones over them, yet Hor fo-clofe, 
but that we might fee the dead’ Body, the 
Ay being fo piercing, “that it keepeth 
thems from much flincking: favours fo 
likewife I have feen their Dogs ‘buried in 
the fame manger, ee the 
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~ The other obfervation is given ug 
in the defcription of Jceland ( made 
by one that vifited it ) tobe met with 
in the fame Purchas’s ‘Collections, 
where among other things he gives 
us this Account, which if I miftake 
not, I have had confirm‘d by others, 
of their ftrange way of ordering and — 
preferving their Pith, Having taken ™1?.3 
them, they pluck out the Lones, and lay sk 
uy their bowels, -and make Fat or. Oyl of 
them: They heap up thetr Fil inthe open 
Air, and‘ the purity of the Azr'is fach 
there, “that they are bardaed only with the 
Wind and--Stin, without Salt, better 
[urely then tf they were corned with Salt, 
And if they kill any Beat, they preferve 
the flelb without flinck or putrefattions. 
without Salt, hardned only with the wind, 

‘T know not whether “twill. be 
worth whiléto add to the fifthand 
fixth Numbers‘of the VII. Title, thar, 
for further confirmation of our opis 
ntoh, that ’tis not Natures abhorrenz 
cie of aVucuum, but the diftenfion of 
the water, that breaks¢laffes, when 
the contain’d liquors come to be con- 
geal’d, I didon fet purpofe fill feve- 
ral’ vials: (fome-at one time, and 

i S{ 2 fome 
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fome at another ) to the lower parts 
of their necks ( moft of which. were 
purpofely made long) with common 
water, and though they were all left 
unftopp’d, that the external Air 
might come in freely to.thems; yet 
notonly one of them, that I ftirrd 
up and down in a mixture of beaten 

ice, falr, and water, was haftily 
broken upon the congelation of the 
contain’d water, but feveral others, 
that were expos’d to be frozen more 
lei{urely by the cold. Air.only, were 
likewife broken to pieces, by .the ex- 
panfion of the freezing water, .as ap- 
pear'd both by the gaping cracks, and 
alfo by this, thatthe ice was.confide- 
rably rifen in the necks: above the wa- 
ters former ftations, which had been 
noted by marks befores, and ifit had 
been more eafie for the included wa- 
certo makelit felf room, either by 
ftretching the glafs, or (.rather.) || 
leaving the fuperficial ice.congealdat | 
firft in the neck, or. by. both thofe 
ways together, thento break the vef- 
fel, the vial would probably have res 
mained intire. . 

‘I fay probably, becaufe I am not 
Beige fure, 


































fure, that there may ‘not fometimes 
intervend in thefe Experiments fomes 
whatthat may need further obferva- 
tion and inquiring. - For as itfeems, 
that what I have ‘been lately faying 
may be. confirméd by an unftopp’d 
vial, which was expos’d at the fame 
time to congelation, with this fuc- 
cefs, that’ without breaking the vial 
the water was frozen, and the ice in 
the neck impell'd up a good way a- 
bove the height, at which the liquor 
refted before it began to congeal; 
fo onthe other fide I remember, that 
I have fometimes had'a good ftore of 
liquor frozen’ in a’ vial, ’ without 
breaking the’ glafs, though a vial 
were fiopp'd: as if the difference, 
that I have on other occafions obfer- 
ved betwixt glaffes, whereof fome 
are very brittle, and others more apt 
to yield; might have an influence on 
{uch Experiments, or that fome pe- 
culiar foftnefs, or other property of 
the ice, that afforded: me my obfers 
vation; or elfe fome other thing not 
yet taken notice of, were able to va- 
ry their fuccefs, 

In confirmation of what is deliver- 
Sy a ed 
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edinthe VII. Section, about the ex- 
panfion oi water by freezing,.1 fhall 
add, thathaving caus’d fome ftrong 
slais-Bortles.of a not inconfiderable 
bignefs to be fill'd with a congealable 
liquor, excepting the. necks,., which 
were fill’d with Sallet oyl, I obferv'd, 
thatin a fomewhat long, and very 
fharp froft the contained water was. 
{o tar expanded by congelation, that 
itnot only thruft up the corks, but 
the cold having taken away-the deflu- 
ency of the oyl, that liquor together 
with the water, that could no longer 
be contain’d. in'the Cavities of the 
glafles, being as itfeem’d, frozen as 
taft as it was thruft out.of the neck, 


thereappear'd quite above the upper 


parc otthe Boteles, Cylinders sof die 


Wers,inches in height, ‘confifting part- 


ly. of concreted: oyl, and -partly of 
congeal'd:water, . having on their 


-topsthe.corks that had.been -rais’d by 


them. y] | 
It, 1s,.a Tradition . very, currant 
among us, that when Ponds.or Rivers 
are frozen over, unlefsthe ice’be {ea- 
fonably broken in feveral places,’ the 
Fifhes, will dye, for want of Air, 

LA Gee and 









And I find this | 

Tradition: to ‘ be Haines igitur bifears fab “ae duo 
bse magna foramina latitudine 8. vel to. 

more general > pedum, centum dy: qhinquaginta vel 

then, before. [ 200. paffibus 2 fe invicem. diretta di- 


Paty as REe" flantiay aperiunt, interque 30. vel 
maac particular 40. minora foramina, latitudine yni« 
inquiry mto it, I us pedis:¢y femis, ab utroque latere 

‘ a Sage ds x corgi: Sage 
ra £ diftantia 20. pedum intermedia con= 
knew of or 3 
Olaus te am Hee tum per ea, Orc, Olai Mag. 
us A82AUS  Vib.20. 


mentions it more 

then once, without at ail queftioning 

che truth of it, but rather, as if the 
general pracife of the Northern Na- 

tions to break in divers places their 

frozen Ponds -and Rivers,’ were 
grounded upon the certainty of it. In 

the twentieth Book ( which treats of 
Fifhes) after having {poke of the 
reafons, why the Northern Fifher- 
menimploy fo much pains and indu- 

ftry.to fifh under the ice, and having 

{aid among other things, that the na- 

ture of the Fifh exacts ir, he adds this 

| reafon, that, WNzfi glacte perforata re- olaus 

|) fpiraculafufctperent, quotquot in flumine een 
|| wel Sagnoverfantur, [ubstomorerentur. ie placiex 
Another paflage of the fame Author, /i, pro pi- 
and taken likewife out of the fame era 


guillz )) fi totaliter glace conSritte fuevint fimul omnes refpira- 
culum ab aere non habentes pariter [uffocata moyiuntur. 


‘S14 (20.) 
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(20,) Book you may meet with in 
the Margent,* though in another 
place he feems to intimate another, 
and not an ablurd, reafon of the death 
of Fifhes in VVinter, where adver: 


tifing the Reader, 


that Ponds and 


Lakes did generally begin to freezin 


* Premittendumeft quod generaliter 
omnes lacus, dx flagnales . Aqua in 
menfe Ogtobr1 incipiunt congelart, gla- 
cie(que aude frigore in plevi{que locis 
tantum condenfari, ut ubi_vene lacus 
dy flagna viventis aque non intrant, 
pifces fuffocati tempore refolutionis 
glaciet infpiciantury verum «ne hac 
fuffocatio tam difpendiofa fiat, dili- 
gentia pifcatorum continue glacies ip- 
fa perfringitur ne. congeletur. . Olai 
Magnilib. 1, Tittilo de tranfitu gla- 


* Offober, he 
adds, that Fifh- 
es are -utually 
found {uffocated, 
when the Thaw 
comes; where 
veins(or {prings) 
of living water-do 
not enter: by 


clali, gc. . 


which paflage he 
feems. to make 
the want of fhifted water cooperate 
ro the {uffocation of the Fifhes, And 
to the fame purpofe I fhall now add; 
that having inquir’d of a learned Na- 
tive, that had had ‘about Cracovza, 
( whofe Territory. is:faidto abound 
much imPonds ) whether the Polzz- 


devs alfous’d the fame:cuftome, he — 


an{wered me, that they did, and 
that fometimes in larger ‘Ponds they 
were careiul to break the ice in eight 
or 














© 


or tenfeveral places, to make fo ma: 
ny, either vents or Air-holes, for the 
prefervation (as they fuppos’d ) of 
the Fifth. And when I inquir’d of 
the often menition’d Rufstan Empezs 
rors Phyfician, whether in CUufcovy 
the froft kill’d the Fifhes in the 
Ponds, in cafe the ice were not bro- 
ken to’give them Air, ‘he anfwered, 
that in ordinary Ponds it were not-to 
be doubted, bur that in great Lakes 
hecouldnottell, becaufe the Fifher- 
men ufe to break many great holes in 
the ice for the taking of the Fifh. 
For at each of thefe holes they thruft 
ina Net, and all thefe Nets are 
drawn up together in one. great 
breach made infome convenient place 
near the middle of the reft. 

It appears then, that the Traditi- 
on is general enough, but whether it 
be well grounded, I dare not deter- 
mine, either affirmatively or nega- 
tively, till trial ‘have been made in 
Ponds with more of defign or of cu- 
riofity, and watchfulnefs,. then I 
have known" hitherto done, : men 
feeming to have acquiefc’d in the 
Tradition without examining it, and : 

to 

















PP i 


in 


F 
[ 
f 
| 


~ 


a aes Sie ee 
er 


934. 

to have been more careful, not to 
omit what is generally believ'd ne; 
ceflary to the prefervation of: their 
Fifh, then to try,» whether they 
would efcape without it: WWVheres 
fore, though fos ought I know ‘the 
Tradition may prove true,’ yet to in- 
duce mennotto think it certain, till 
experience has duly:-convine’d them 
of 4, I fhall reprefent, That. as: 
muchias I have in other. Treatifes ma- 
nifefted, how neceflary Air is to Aniz 
mals 5. yet whether Fifhes, may-not 
live, either without: Air, or without 
any more of it, then they may>find 
interfpers'd in the water they {wim 
in, hasnot yet, that [know.of; been 
{uficiently prov'd,. For what. we 
have attempted of that nature inour 
Pneumatical Engine,, whether it be 
fatisfactory or not, is not yet divul- 
ged. . And [remember not to have 
hitherto, met with apy writer, ( ex- 
cept Olam be conftrued to intimate 
{o much ) that afinms spon his own ob- 
fervatios, that the want of. breaking 
ice:in Ponds has deftroy’d all the 
Fifth. Befides, that pofitbly infro- 
zen Ponds, there may be other fel 

| ons 
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fons.of the death :of. the Fithes, . that | 


are kill’d(ifany ftore of thembe fo) 
by very fharp \ frofts, .For -who 
knows what the locking up of fome 
kinds of {ubterraneal fteams, that 
are wont freely to afcend through 
water unfrozen,.may do to vitiate 
and. infe& the unventulated water, 


and make it. noxious to the Fithes,. 


that live in it : perhaps alfo the excre~ 
mentitious fteams, 'that infenfibly if- 
{ueout of the bodies of the Fifhes 
themfelves,may by being penn’dup by 
the ice, contribute in {ome cafes to 
the vitiating of the water, at leaft in 
reference to fome ‘fort: of  Fifhes. 
For.,being .defirous to learn from a 
perfon.curious, of the ways of:prefer- 
ving.and tran{porting Fifth, whether 
{ome Fifhes would not) quickly ;lan- 
guith, grow'fick, and fometimes dy 
out-right, -if the water they/{wamn 
were not often fhifted, he aflur’d me, 
that fome kinds of, them would: and 
ithas not yet, that)I bear:of, been 
tri’d,.whetherorno, though Ponds 
feldom freezto the ;bottom, yet the 
water that remains under the ice.:(/in 
-whichiit elf fome Fifhes may befor 
an 
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636 ; 
and then intercepted ) may not;'even 
whileft it continues uncongeal’d ade 
mit a degree of cold, that though noe 
great enough to turn ‘water ‘into'i¢e, 
may yet be great etough, when’ it 
continues very long, ‘to deftroy Fifhs 
es, though not immediately, yet 
within a lefs {pace of time, then that, 
during which the furface of the 
Pond continues frozen.’ ’ But ’tis’ not 
worth while to be follicitous about 
conjectures of caufes, till we are fure 
of the Truth of the Phenomenon sand 
thefe things are propos’d not fo much 
to contute the Tradition, we have 
been {peaking of, as to bring |it toa 
Trial; which, having no opportunity 
tomake in Ponds, IT endeavourd ‘as 
well this Winter as'formerly; to ob- 
tain what information’ could from 
Trials made in fmall-veffels, with the 
few Fithes I 'was’able’ to’ prociite, 
And I fhall fubjoyn! mot’ of thefe 
Trials, not becaufel think them very 
confiderable, but’bécaufe they are, 
for ought I know; the only attempts 
of the kind, that have’ yetiybeen 
made, 3 SRI HST 

To fatisfie my ‘felf,’ whether the 
ices 
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ices. denying accefs to the Air, was 
that which deftroy’d Fifhes in frozen 
Ponds, I..thought upon this Epedi- 
ent, I procur’d. a glafs veflel with a 
large belly, anda long reck, but fo 
flender, that it was only wide enough 
for the body of the Fifhes to pafs 
through, and then having fill’d the 
veffel with fome live Gudgeons, and 
a good Quantity of water, the neck 
ofit was made.to pafs through a hole 
that was left, or made for it in the 
mid{ft of a metalline plate, or wood- 
en. Trencher, which could defcend 
no lower then the neck,becaufle of the 
inferior part of the glafs that would 
notfuffer ir, and which ferv'd to fup- 
porta mixture of Jce ( or Show ) and 
Salt, which was applid round about 
the extant neck of the glafs, By this 
contrivance I proposd, to. my felfa 
double advantage: the fiz/t, that, 
whereas in broad veffels ’tis not als 
ways fo eafie, as one ‘would: think to 
befure, chat the furface of the water 
Is quite frozen over in ae part, by 
this .way I could eafily fatisfie my 
felf, by inverting the glafs, and ob- 
ferving, that the ice had fo exaétly 
ism. choak’d 
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: (638) 
choak’d up and ftopt the neck, that 
no drop of water could get out, nor 
any bubble of Air getin, and yet the 
Fithes had liberty enough co play in 
the fubjacent water. The other con- 
venicncy was, that, the frigorifick 
mixture being appli’dto. the neck, no 
water was congeal’d, or extremely 
refrigerated, but that which was 
contain’d in the neck, ‘{o that there 
feem’d no caufe to fufpea&, that’ in 
cafe the Fifhes, thus debarr’d of Air, 
fhould not'be ableto live‘in the wa- 
ter, it was rather Cold, then want of 
Air that kill’d them, Bur though nor 
having then been able, by reafon of 
a remove, to profecure thefe Trials to 
the utmoft, nor to regifter all the 
circumftances, I fhall not lay’ much 
weight upon it, yet I remember, 
that the ancluded' Fifhes continued 
long enough alive, to, make ‘me 
fhrowdly fufpe& the Truth of the 
vealgar Tradition, omy 

. Another time being deftitute of che 
conveniency of fuch glaffes, Tcaus’d 
fcome of the fame, kind of Fifhes to be 
put into 4 broad and flat earthen ‘vef- 
fel, with not much more water, then 
wr eatides if fuffic’d 












































fuffic'd iperfectly to cover them, and 
having expos’d them: all night ito 2 
very intenie degree of cold, :L.found 
the next morning,» that fomechours 
after day, they were alive,» and 
{eem’d norto have been much prejus 
diced. by ithe .cold, ‘or exclufion of 
Air. Tis true, thar there was a ve. 
ty large moveable: bubble under the 
ice, but that feem’d to:have been ges 
nerated by the Air, ‘or:fome «Analo- 
gousfubftance, emitted out of ithe 
Gills or’bodies of the Fithes thems 
felves:: for, that the furfaceofthewa- 
ter was exa@ly frozen over:( which 
does notin fuch Trials happen: fo of- 
ten, as. one would think ) I found, ‘by 
being able to hold the veflél-quite in. 
verted, without lofing onerdrop of 
water. And that this large -bubble 
might: poffibly: proceed ‘from .the 
Fifhes themfelves,cI:was:induc’d:to 
fufped, becaufe :having -av different 
feafons of the years:for divers purpos 
fes kept feveral forts. of Fifhess and 
particularly: Gudgeons, ofor. omiany 
days in: glafs: veflels,:'to fatisfie) my: 
felf aboucfome Phenamena ichad'a 
muind:to-oblerve;I-have often! by: 
a watch- 
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watching them, feen them lift ap 
cheir mouthes above the furface of the 
water, and feemto gape and take in 
Air, andafterwards let go under wa- 
ter out of their mouthes and gills di- 
vers bubbles, which feem’d to’ be 
portions of the Air they had taken in, 

erhapsa little aleer'd in their bocies. 
An@: particularly in Lampries <( of 
which odd fort of Fifhes I elfewhere 
make mention ) I have with pleafure, 
both obferv’dand fhow’d to ingent- 
ous men; ‘that being taken out of the 
water into the Air,: ‘and then held 
under water.again, they very mani- 
feftly appear’d to fqueez out,\-and 
that not without fome force, atthofe 
feveral little holes, which are: com- 
monly miftaken for stheir eyes, nu- 
mérous:and confpicuous bubbles of 
Air, which they feem’d to have ta- 


‘kenin attheir mouthes, if not -alfo 


at thofe ‘holes, ‘But: of thefe matters 
a fitter; occafion may perhaps «invite 
metofay more.:::To return now to 
our Gudgeons, TD fhall add; that to 
fatisfie my: felf.futther,' «what cold 
and, want of Air they may be brought 
to! fupport, I expos’d a couplaiot 

By them 
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| them ina bafon, to an exceeding bit- 


he : 








ter night, and thoughthe next day FE 
found the ice frozen in the veffel toa 
great thicknefs, and one of the Fith- 
es frozen up in it, there remaining 
a little water unfrozen, the other 
Pith appear d through theice to move 
toand fro, and the ice being after- 
wards partly thaw’d, and Partly b&o- 
ken, not only that Fifth was found 
lively enough, but the other; which 
T alone judg’dnot to be quite dead; 
though, when the ice was broke, it 
lay movelefs, did in a few minutes 
fo far recover, .as to towafter it (if 


| Imay fofpeak ) a good piece, into 
| which his tail remain’d yet inferted 5 
and though one of thefe, andfome 
| other Gudgeons, that had been als 
ready weakned by long keeping, 
. | were once more expos’d in the Bafon 
| to the froft, and {uffer'd tolye there, - 
| till they were frozenup, yet the ice 
| being broken, in which they were ine 
| clos’d, though their bodies were ftiff 
_andicrooked, and feem’d to be ftark 


\j | dead, lying in the water with their 


bellies upwards, yet one of them 
| quickly recovered, and the other 
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( 642) 
riot very long after began to fhow 
manifett- figns of life, though: he 
could not in many hours after fo fat 
recover, as to {wim with his back ups 
wards, Lis true, that thefe 'Fifhes 
did not long furvive, ‘but of that, two 


or three, not improbable reafons, — 
might be given, if it were worth | 


while to fame here any other then 


this, that the ice, they hadbeen frozen 
up in, or the violence that was offer- | 


ed them by the fragments of it, when 
it was broken, had wounded them, 
as was ‘manifeft enough by .fome 


hurts, that appear’d upon their bo- | 
dies ; yet fome other Gudgeons were | 
irrecoverably frozen to death, by be- 
ing kept inclos'd in ice, during ( if I 
mifremémber not the.time ) three — 
days. °Andas for other Animals, I 
caus’d acouple of Frogs to be artifi~ | 
cially'frozen in a wide mouth’d gla{s, 
furnifh’d witha. convenient quantity: J 
of water,’but though theyrfeemrdiac § 
firft inclos’d in ice, yet looking nears, | 
er, I found, that abour each of them: | 


there remain’da little turbid liquor 
unfrozen, as‘if it had) been :kept’ fo 


dies, 





by fomerexpirations fronpstheir’bo- : 
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dies. WVherefore caufing either the 
fame, or two others, (for I do not 
puncwally remember that circum: 
{tance ) to be carefully frozen, and 
for a confiderable while, I found, 
that notwithftanding the ice, into 
which moft part of the water was re- 
duc’d, notonly one of them before 
the ice was broken appear’d to.be 
perfe&tly alive, but the other that 
was movelefs and ftiff, and lying 
with the belly upwards in a Bafon of 
cold water, whereinto it was caft, 
did ina very few minutes begin to 
{wim about in it, I fhould have 
made more Trials at leaft, ifnotalfo 
more fatisfaGtory ones, if I could 
have had Fifhes and veffels, and cold 
weather at command: But upon the 


whole matter, though the Tradition, 


we have been examining, may per- 
hapshave fome thing of truth in it, 
yet it feems to deferve to be further 


| inquired into, both in reference to 


the truth of the matter of fac, the 
death of Fifbes in frozen Ponds and Ri- 


“vers, and in reference to the caufe, 


‘whereto that effeé&t is imputed. 


I met with an odd paflage in Cap- 
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(44) 
~ tain Fames’s voyage, which if ic had _ 
been circumftantially enough fet 4 | 
down, might prove of moment in | 
reference to the weight of bodies fre- |), 
zen and wnfrozen, and therefore | 
though would not build any thing | 
on it, yet I fhall not omit it, The © 
Pag. 82- ninth (fays he ) we hoifted out our Beer_}). 
and Cydar, and made a Raft of tt, fafte |) 
ae ning tt to our {bore- Anchor, The Beer | } 
ie and Cydar funck prefently to the grounds | 
| which was nothing (trange to us, for that 
any wood or pipe-flaves, that had layen un | | 
der the ice all winter, would alfo finck | : 
down [ofoon, as ever tt was heav'd over | | 
board. : | i 
About the duration of icelforgor, |” 
through haft, to add a relation of | 
Capt. James, whereby it may appear, : 
That though Wine abounds with ve- | 
ry fpiritucus and nimble parts, | 
whence it refifts congelation far more 
then water, yet if even this liquor 
came once to be congeal'd, the ice | if 
tl made of it may be very durable, For 
a he fets down in his Journal, that | 
a when he cameto his Ship again, he’ 
found a But of Wine, that had been i 
all the Winter in the upper deck, | ™ 
10 | 
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to continue as yet all firm frozen, though Pag. 47 


it were then the moneth of May. 
When I treated of the great pro- 
portion in fome pieces of ice, that 
were aground, inftead of taking no- 
tice of the great piece of ice menti- 
ond by Gerardde Veer, to be 52, fa- 
thom deep, the paflage that wasto 
be tranfcrib'd, was thisother, hard 
by, which contains two examples of 
towers of ice, where the extant part 
reach'd upwards more then half as 
much as the immerfed part reachd 


downwards, . We faw (lays he ) ano- Purchas 


_| ther great piece of ice not far from us, Ly- 

| ing faft inthe Sea, that was as {harp a- 
bove, as if ithad been a Tower, where- 
| untowerowed, and cafting out our lead, 
| we found that it lay 20. fathom fajt on the 
| ground under the water, and 12, fathom 


l) above the water, — We rowed to ano- 


| ther piece of ice, and caft out our Lead, 
and found that it lay 18, fa:bom deep, 
| fafton the ground under the water, and 
10. fathom above the water. 

That fnow lying long, and too 
long onthe ground, does much con- 
_ duce to the fertilizing ofit, isacom- 
_-mon obfervation of our Husbandmen. 


lib.3.cap. 


§.pag.487 
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And Bartholinus in his ‘Treatife of the 
ufe of fzow, brings feveral paflages 
out of Authors to make it good : to 
which I fhall add the teftimony of 
our learned Englifh Ambaffador, 
Dr. Fletcher, who {peaking of the 
fruitfulnefs of the foil, and - hafty 
srowthof many things in the great 
Epue of Rafsia, gives this account 
of it, 


This frefo and fpeedy growth of the | 


Spring there, {cemeth to proceed from the 


benefit of the fuow, which all the winter | 
time being {pread over the whole Country, | 


as a white robe, and keeping tt warm 


Bete eres 


évom the rigour of the froft, tnthe Spring | 


time ( when the Sun waxeth warm, and 
diffolueth it into water ) doth fo throughly 


drench and foak the ground, that it is) 
fomewhat of a flight and fandymold, and) 


then {bineth fo hotly upon it again, thatit 


draweth the herbs and plants forth 1a 
great plenty, aad variety, 1 avery {hort | 


‘time, 3 

As we made fome Trials to difco- 
ver, whether congelation would des 
{troy or confiderably alter the odors 
of bodies, fo we had the like curiofi- 
ty inreference to divers other quali- 


ties, | 






































P47. 
ties, not onlythofe that are reputed 
thanifeft;.as colours and ‘taftes, the 
latter of which we fometimes found 
to be notably chang’d for the worfe in 
flefh: congeal’d, but alfo thofe that 
are wont to be call’d ‘o¢calt, and 
among the qualities of this fort, I had 
particularly a mind to try, whether 
the purging faculty of Gatharticks 
would be advanc’d or impair‘d, or 
deftroy’d by congelation, and for 
this purpofe I caus’d to be expos’d 
thereunto divers purging liquors, 
{ome of a more benigne, and fome of 
a brisker nature, and that in differ- 
ing forms, as of fyrup, decoction, 
infufion, 7c. But for want of oppor- 
tunity, to try upon the bodies of ani- 
mals, what change the cold had 
made in the purging liquors, it had 
congeal’d, I was unable to give my 
{elf an account of the fuccefs of fuch 
Experiments ; only fince, in fome of 
thefe Trials | hada care to make ufe 
of Cathartick liquors’ prepar’d by 
fermentation, ( which way of prez 
paring them, is it felf a thing, I elfe- 
where take notice of, ‘as not unwor- 
thy to be profecuted,-) I hall add on 
31 Tt4 this 
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this occafion, that fermentation is fo 
nobleand important a fubje&, that 
the influence of cold upon it may des 
ferve a particular inquiry. And I 
am invited to think, that that influs 
ence may be very confiderable, parts 
ty by my having obferv’d( upon a Tri- 
al purpofely made ) both that Raifins 
and water, ( with which I was us’d 
tomake Aruficial Wines ) did notin 
many days, whileft the weather was 
very frofty, fo much as manifeftly 
begin to ferment, though the water 
werekept fluid; and partly by my hae 
ving obferv’d, that Beer will conti- 
nue as it were new, and be kept 
from being, asthey call it, ready to 
drink much longer then one would 
readily fufpe&, if very frofty weas 
ther {upervene,before it have quite fi- 
nifhed its fermentation, infomuch, 


that an experienc’d perfon, of whom 


[afterwards inquir’d about this mat- 
ter, aflur’d me, that Beer not duly 
ripe, would not fometimes in five or 
fix weeks of very frofty weather; be 
brought to be as ripe as in one week 
of warm and friendly weather. . But 
we have a noblerinftance to our * i 
seng 
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249 
fent purpofe;, ifthat be true which] 
learn’d from, an intelligent French- 
man, whom [ coniulted :about this 
matter, Foraccording to this expe- 
riencd perfon, ithe way to keep 
Winein the Muft. (in which ftate its 
fweetnefs makes it defir'd by many ) 
is to take newly. exprefs'd) juice of 
Grapes, and having turn’d it up be- 
fore it begins to work, to let down 
the veffels ( which ought to be: very 
carefully clos’d ) to the bottom: of 
fome deep Well or River, for fix or 
eight weeks, during which time the 
liquor will befo well ferled (if may 
fofpeak ) in the conftitution, 1t has 
fo. long obtain’d, that afterwards it 
may be kept in almoft the fame ftate, 
and for divers moneths continue a 
{weet, andnot yet fermented liquor, 
which fome, in imitation of the 
French and Latins, call in one word, 
Muft, Andhow by the helpof Cold 
wellappli'd, fome other juices, that 
are wont to work early, and to be 
thereby foon fpoil’d, may be Jong 
kept from working, the Reader may 
perchance learn im another Treatile, 
to which {uch matters more properly 
belong, : s 
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"Tis known,that the Schools define 


cold by the property; they afcribe to 
it, of congregating: both H eterogene- 
ous and» Homogeneous things, «I 
thought it ‘not amifs to "attempt: the 
making fome feparations in bodies by 
theforceof Cold, *:For. if that ‘hold 
trueinthis climate, ywhich has beer 
obferv'd by Travellers and Navigas¢ 
tors in). Northern Regions ;° that 
men may obtain from Beer and Wine 
avery {trong f{pirit, and a phlegme 
by congelation, it» feems probable, 
that inaévers other. liquors: the’ wa- 
terifh part will begin to freez before 
the more: {pirituous and faline, and 
if fo, wemay be affiftedto make di- 
vers feparations, aswell by cold, as 
by heat, and dephlegme, if I may {fo 
{peak, {ome liquors, ‘as well by con- 
gelationas by diftillation; but I 
doubt,» whether the ordinary: frofts 
of this Countrey can produce a de- 


gree of cold great enough to «make 


fuch divifions and {eparations in bo- 
dies, as have been obferv’d ‘in’ the 
more Northern ‘ Climates, + For 
though having purpofely hung outa 
glals-bottle with aquart of Beer in it, 
in 
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inan extraordinarily fharp night, I 
found the next morning, that much 
the gfeateft part of the Beer being 
turn’d into ice, there remain d fome- 
what nearer the middle, but nearer 
the bottom, an uncongeal’d liquor, 
which to me and:others feem‘d 
ftronger then the Beer, and 
was at leaft manifeftly ftronger 
then the thaw’d ice, which made 
bur a fpiritlefs, and, as it were, but a 
dead drink; yet in fome other Trials 
my fuccefs was not fo confiderable 
as {ome would have expected, . For 
having put one part of high reG@ifi'd 
{pirit of Wine, to about five or fix 
parts, if I mifremember not, of 
common water, and having put them 
into around glafs, and placd that in 
beaten ice and falt, though the mix- — 
ture were in great part turn’d into 
ice; yet I could not perceive, that 
even two liquorsfo flightly mingled, 
were any thing accurately fevered 
from one another, although once, to 
enable my felfthe better to. judge of 
it, the {piricof Wine I imploy’d was 
beforehand deeply tin&ted, with Co- 
chinele, andtherefore I the lefs rer 
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0052 
der, thatin Claret Wine I could not 
make any exaé feparation of the red 
and the colourlefs parts: However I 
thought itnot amifs to try, how far 
in fome other liquors this way of fe- 
parating the waterifh, and more ea- 
fily congealable pare from the reft, 
would or would not fucceed. AndI 
remember, that a large glaf{s veflel, 
wherein {pirit of Vinegre was expo- 
fed to the cold, a confiderable part 
was turned into ice, whofe fwim- 
ming argued it to be lighter then the 
reft ofthe liquor: but though I put 
fome of this ice in a glafs by itfelf, 

toexamine by its weight and tafte, 

when thaw’d,. how much it differ’d 
from the uncongeal’d part of the {pi- 
rit, my hopes were difappointed by 

a misfortune, which was not repair- 

ed by my expofing afterwards a 

{maller quantity of {pirit of Vinegre 

tothe No@urnal Air, for that pro- 

ved fo cold, thatthe whole was turn- 
ed into ice, wherefore | muft referve 
for another opportunity the profecu- 
ting that Experiment, asalfo the try: 
ing, whether a feparation of the Se- 
tous orthe Oleaginous parts of Milk 
may 
















































(653) | 
may be effeéted. For though once 


the froft{eem’dto have promoted a 
feparation of Creme, notwithftand- 
ing that heat alfo may do it, and 
though another time there feem'd to 
be another kind of divulfion of parts 
made by congelation ; yet for want 
of leifure to profecute fuch Trials, 
they provd not fatistactory, no 
more then did fome attempts of the 
like nature, that I made upon blood 
by freezing it. But notwithftanding 
thefe difcouragements, I refolv'd to 
try, what I could do upon Brine, For 
calling tomind the Relations menti- 
oned in the XV, Title, and elfewhere, 
which feem to argue, that infome 
cafes the ice of the Sea-water, may; 
being thaw’d, yield frefh water, and 
being the more inclind to think it 
worth Trial, by a Phyfician, I fince 
happened to difcourfe with about this 
matter, who affirm’d to me, that 
{ailing along the coaft of Germany, he 
had taken out ofthe Sea ice, that be- 
ing thaw’d, he found to afford good 
frefh water, I began to confider, 
whether we might not by cold, free 
{alt water at fome feafons of the'years 
X pees ees ae _ from 
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from a great deal of the phlegme; 
which “tis wont to coft much to free 
them from by fire, and other means, 
For a little help towards the dimina- 
tion of the frefh water, is look’dup- 
on as fo ufeful an Experiment, by 
many that boil falt out of the fale 
{prings, that in fome Countries, 
that are thought the skilfulleft in that 
trade, they make their falt- water fall 
upon great bundles of {mall brufh- 
wood, that being thereby divided, 
andreduc'd toa far greater fuperfi- 
cies, there may, in falling through; 
fome'of the purely) Aqueous parts 
exhale away; wherefore diffolving 
one part of common fale in 44, times 
its weight of common water, ‘that it 
might be reduc'd, either exadly, or 
near, tothe degree of faltnefs, thar 
has been'by feveral writers obferved 
in the water of our’ neighbouring 
Seas, and having likewife caus'd ano- 
ther and much ftronger Brine to be 
made, by putting in to the water a 
far greater proportion of falr, (for 
{o there is in many of our falt {prings) 
we expos’d thefe feveral folutions to 
the cOngealing cold of the Air in fro- 
: fly 
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{ty weather, where the laft menti- 
ond folution being too ftrongly im- 
pregnated with the fale, ‘continued 
fome daysand nights altogether un- 
congeal d.;. but that weaker folution, 
which emulated Sea water;; being exz 
pos'd in.a fhallow and wide mouth’d 
veffel ( that:fhape being, judg’d the 
moft proper*we could :procure for 
our defign,) the, large fuperficies, 
that was expos’d to the, Air, :did, as 
weexpected,,afford us acake of ice; 
which being taken-off, andthe reft of 
the liquor expos'd again, to the; Air in 
the fame veffel;.we obtain da fecond 
cake of ice,’ and, taking , thesremain- 
ing, which; feemrd to, be indifposid 
enough to .congelation,».we found, 
that by comparing. it..,(with, that, 
which was afforded) .us by. the; firft 
cake of ice; permitted to thaw, ‘there 
appear’d'a very; manifeft difference 
betwixt the,water, ,whereinto, the ice 
was refolv difcarce tafting fo,much:as 
brackifh, whereas the liquorythat had 
continued uncongeal’d,was confidera- 
bly-falt in tafte, And if] had had the 
conveniency of examining. my. felf 
thefe two liquors, Hydvoftatscally,.“as I 

“ was 
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was fain to have them examin’d by 





another, I: doubt not but by their ' | 


weight,I fhould have difcovered 
precifely: enough the difference bes 
tween them ( which the perfon I em- 
ploy’d found to be confiderable ) and 
confequently fhould:have been aflitt- 
ed to make an eftimate of the advan- 
tage, ‘that might be: afforded by the 
operationof-the cold towards the 
freezing ofthe Brine from its fuper- 
fluous water, ButthoughI had not 
a quantity of ice great é€nough to ‘fa- 
tisfie me, whether that little brack- 
ifhnefs of tafte,’ I have. mention’d; 
proceeded from fome: faline Cor- 
pulcles; ‘that concurr'd tothe confti- | 
tuting of the. ice it felf}-or did only 
adhere tothe lower’ part of it, among 
other’particles‘of the liquor, that re- 
main’d uncongeal’d, ‘yer perhaps 
‘twere not amils to try, ‘ whether! 19 
very large; though ‘not deep veffels, 
this Experiment,efpecially promoted 
by fome'expedients, ‘that pradife 
may {uggeft, may nor in /fome fea- 
_ fonsand places, be brought to beiof 
lomeadvantage, 9 © ©. 
Wohileft*I ‘was endeavouring by 
V 38 {ome 






































GOST 
fome of the above recited Experi- 
ments, to make {ome feparations in 
Jiquors by congelation, | thought fie 
to try by the fame means, what fepa- 
rations I‘could make in {ome bodies, 
betwixt liquors, and thofe more 
{table parts among which they were 
ingag’d, hoping, upon confiderations, 
_ which ‘twere too long to enumerate, 
that, if fuch attempts fhould{ucceedy 
they might afford hints of a Lucife- 
yous nature, I took then divers vez 
getable {ubftances of differing kinds, 
as'Turnips, Carrets, Beets, Apples, 
and tender wood, frefhly cut off 
from growing trees, as alfo divers 


| Animal fubftances, as Mufculous 


_ flefh, Livers, Brains, Eyes, Tongues, 
and other parts, and expos d them to 
avery fharp cold, that they might 
be throughly frozen. Now one of 
the chief things, that I propos d to my 
| felf inthis attempt, was, to try how 
| far 1 could by congelation make difs 
| covery of any thing about the Texe 
} ture of Animals and Plants, that had 


Cas ff & 
) not been taken notice of by Azato- 


| mits themfelves, and ‘would fcarce 
otherwife be rendér'd vifible, And 
a ear Ulu I 
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J eafily found, that] had not ground- 
lefly imagiu’d, that in divers Succus 
Jent bodies, both vegetable and anl- 
mal, the fapor the juice, that was 
fo dilpers'd among the other parts, 
and divided into {uch minute porti- 
ons, asnotto be manifeftly enough 
difcriminated, might by congelation 
be both difcern’d and feparated from 
the ret, For in divers ‘Plants, l 
found the Alimental juice to be cone 
geal’dinto vaft multitudes of diftiné 
Corpuicles of ice; fome of which, 
when the bodies were tranverfly cut 
witha fharp knife, and left a while 
inthe Air, might be wip’d or {crap d 
off from the {uperficies of the body, 
upon which’twould after.a while ap: 
pear inthe form ofan Effiorefcence, 
almoft like meal; but in others | 
took a better and quicker courfe, for 
by warily compreffing the frozen bo- 


dies, I could prefently make the icy | 


Corpufcles {tart in vaft numbers out 
of their little holes, andthough fome 
ofthefe were fo minute as to invite 
me to ule a Aicrofcope, that magni- 
fi'da little, ¢ not having then any of 


my beft athand ) yet in fome sai 
and 
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and efpecially in Carrets and Beets, 


theicy Corpufcles were big enough 


tobe diftinétly or apart confpicuous, 


-infomuch, that I was not miftaken in 


hoping, that the figures, as. well as 
fixes (tor asto the Colour it was {carce 
difcernible’ in the ice, produc’d in fo 
deeply crimfon a Root, as the Beet 


it felf ) of thefe little pieces of ice, 


might be gue(s‘d at by the bignefs and 
fhape of the Pores, that were left in 
the more ftable part, or (if I may fo 
call it) the Parenchyma of the root, 
though in making an eftimate of thefe 


Cavities; as well as in. difcovering 
| the order, wherein they are rang’d, 
T'found it ufeful to cue the frozen 
roots, fometimes according to their 
length, and fometimes quite crofs, 


For by that: means there would ap- 


| pear in Carrets, forexample, of the 
| larger fort, a great difparity in the 


order ofthe Pores, which, when the 





) N 
} - 


root:was divided by a plain. parallel 
tothe Bajis, appear d plac’diin lines 


| almoft fireight, tending almoft like 
| the fpoaks of a:wheel, from the 


middle to the circumference, But if 


| the Carret were flit from one: end ros 


Uu 2 wards 
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wardsthe other, the icy Corpuicles 
and pores would feem rangd in an 
order, that would appear very differ 
ing, but which I have not now the 
leifure to defcribe, no more then 
what I obferved with a Microfcope, 
about the’ ice and: pores. of Apples, 
the Tongues of Animals,: Chips of 
‘green andfappy wood, Oc, expos d. 
tocongelation: only this 1 {hall noe 
pretermit, That as maiy years fince 
made ( and, as Inow find, too freely: | 
communicated )anExperiment,(men- | 
ofthe we ond long: after in other papers ) of 
teh freezing the eyes of Oxens and other 
mental Animals, whereby the foft and the | 
Philofopy- Hid humors of thatadmirable organ 
may be fo hardned,.as to. become 
tra@able,. even to unskilful Difle- 
&ors: Sol did on this occafion ap: | 
ply that-Experiment to the brains of | 
Animals, which though too foft to | i 
be eafily diffeéted, » clpecially. by | 
thofe thatare not dexterous,: may by | 
congelation be made very manages 
able bythemi: And befides, thatin 
diffeing the hardned brain, © it) 
{ometimes feem’d, thatthe knife did 
cut through multitides of icy Cots 
PTRW ou pufcles, 


ft oe eee 


ry 


eh 


; 
; 
fF 
| 


pce near ener Sennen anes ie 
- f 









































(661 ) 
pufcles (as when one cuts a frozen 
Apple) the fubdftance: of the brain 
{eem’d alfo to the eye to be ftuffed 
with them, and the. Ventricles of ic 
did at leaft con{picuoufly harbour pie- 
ces Of ice, /ifit were not fi/l’d.up with’ 
them ; and the maniteft difference of 
Texture, that there is between the 
white and yelk of a througly frozen 
Ege, and alfo betwixt the Cryftal- 
line and the Aqueous, and the Vitre- 
oushumors of the eye, | wherein by 
‘| congelationthe Cryftalline alone los 
fes ics tranfparency, but acquires no 
confpicuous ice, whileft the others 
are full of ice, and that diaphanous, 
thefe and {uch like difparities, I fay, 
may invite one to hope, that fome 
things may by congealing of bodies, 
be difcovered about their Texture, 
that may afford fagacious -Avatomi(ts 
improvable hints, 

I know ‘not, whether ic willbe 
thought worth while to take notice, 
That neither an Eye, nor a Liver, nor 
a lean piece of flefh, nora live Fith, 
nora living Frog, being frozen and 
put into cold water, was obferv'd to 
be upon its thawing cas’d with ice, 
Uu 3 as 
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as frozen Eggs and Apples are wont 
tobe : becaufe having forgot to make 
the Experiment above once, I dare 
not muchrely onit; but whereas we 
have formerly obferv’d, that conge- 
lation does moft commonly {poil,-or 
at leaft impair Eggs, and Apples, 
and Flefh, and many other bodies, 
J think it may not be unworthy to be 
confider’d, how far,. and in what 
cafes we may give a Mechanical 
account of this Phenomenon, For 
thoughthe immerfion of frozen bo- 
dies in -coid water be allowed to 
thaw them, with lefs prejudice, then 
if they were thaw’d. haftily by the 
fire, or fuffer’d to thaw themfelves 
inthe Air; yet there have been com- 
plaints made, That notwithftanding 
this expedient, feveral bodies have 
been much the worfe for having been 
throughly frozen, now fince I have 
jately fhown, that in many ftable 
bodies, the Alimental juice is by con- 


gelation turn’d into ice, and have | 
formerly evincd, that water and 


aqueous liquors are expanded by con- 
gelation, I fee not why we may not 


infpect, that the innumerable icy } 
; Cor- | 








































(663 ) 
Corpulcles, into which the Alimen- 
tal juice is turn’d by-the froft,. being 
each of them expanded proportiona- 
bly to their refpective bignefles, may 
not only prejudice the whole, by has 
ving their own confticution impair d, 
as has been formerly obferv'd in Ali- 
gant, and other Vinous liquors, but 
may upon their expanfion crufh in 
fome places, and diftend in others, 
the more ftable parts, in whofe Cavis 
ties they were harbour'd, and there- 
by fo vitiate their Texture, as to im- 
pair fome oftheir qualities, and difs 
pofe the Compofitum to corruption. 
How much Contufion may prejudice 
tender bodies, and accelerate putre- 
faction, ig evident in many fruits, 
efpecially the more tender ones, 
which having been bruifed, quickly 
begin torotinthole parts, that have 
been injurd. And ‘tis agreeable to 
what has been formerly fhown, to 
conceive, that in congelation there 
feemsto happen an almoft innume- 
rable multitude of little contufions, 
made by the fluid parts harden‘d and 
expanded by froft, of the formerly 
more ftable parts every where inter- 
sagas of Uu 4 cepted 
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cepted betweenthem: And though 
thefe icy Corpufces be but{mall, yet. 
the fides of that ftable matter, that 
{feparates them, and which they in- 
deavour to ftretch or crufh, are of- 
tentimes proportionably thin, 

And we have formerly noted, 
That, befides that Eggs will be burft 
by having their Alimental juice fro- 
zen, both fhingles and {tongs them- 


{elves may have their Texture fpoil’d. 


by the congelation of the Mineral fap, 


that is inexceeding minute and infen- » 


fible particles difpers'd through thofe 
bodies : and the violation of the Tex- 
ture of Plants, Herbs, and Animals, 
by the expanfion of the aqueous and 
juicy particles, which,though they be 
not congregated, do.abound in them, 
will be the lefs wonder’d at, if itbe 
remember'd, that our former Trials 
manifeft, that a few ounces of water 
congeal’d, did not only burft Glafs 
and Pewter veffels, but even the Iron 


_ barrel of a Gun, 


_ Whileft I was upon thefe Trials, 
Thad alfo a curiofity to know, whe- 
ther by freezing Animals to death, I 
could difcover any fuch.change in the 
SONS Seareee ee PM ea 
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eit 
qualities or firuGture of their parts, 
as might help us to difcover, by what 
means it is, that exceffive colds kill 
men in Northern Countries, {ince 
fucha difcovery might probably be 
of good ule to the People that live in 
thofe gelid Regions: But having ta- 
ken a young Rabber, as the tendereft 
and fitteft beaft,] could then procure 
for {uch a Trial, and having expos d 
him all night to an extraordinarily 
‘bitter fro, without. finding him 
otherwife mifchiefed by ir, then that 
one of his legs was {well'd and grown 
tiff, I was more inclin’d to refign 
over to others, then to repeat may 
{elf what feem’d to be an ill natur'd 
Experiment, though perhaps 1t may 
have much lefs of cruelty, then one _ 
would think, fince fome of our for- 
mer obfervations have made it pro- 
bable, that oftentimes the extinction 
of life by cold is a more indolent kind 
of death, then. almoft any other, 
But in a Rabbet purpofely ftrangled, 
and prefently expos'd intire to a: bit- 
ter cold, we found ice producid in 
fuch parts, as would have made us 
profecute the Trial, had the a a 
; | uch 
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{uch Animals and of leifure not 
hinder’d us, 

It is affirm’d by divers eminent 
writers, and thofe modern ones too, 
that water impregnated with the fa- 
line parts of Plants, and afterwards 
frozen, will exhibite in the ice, the 
{hape of the fame Plant: And the 
learned, but I fear, too credulous, 
Gaffarel cells us, thai this isno Rarity, 
being dayly (hewn by one Afonficur de 
fa Clave, * But to what we have al- 
ready publifh’d in another Treatife, 
“*tofhew, that this Experiment as it 
is wont to be deliver’d, iseither wz- 
true, OY very coutingent; we {hall 
need but to add, that, fince the Expe- 
riments there mention’d, we’ did 
again lately try, what could be done 
with Deco@ions, that were richly 
imbu'd, and highly ting’d with the 
{pirituous parts of the Vegetables ; 
but this ice was by no means fo figur'd 
as the Patrons of the Tradition’ pro- 
mife: And I remember, © that +ha- 
ving allo made, for curiofity fake, a 
Lixietum with #6. parts’ of water, 
and but one of {alt of Potathes, that 
the mixture might be fure to = 

| an 








































































(667) 
and having expos'd the liquor in a 
thin glafs vial to an exceeding cold 
Air, we found the copious ice pro- 
duc’d,to lye on the top in littke fticks, 
not unlike thofe Prif{matical bodies, 
wherein Salt-petre is wont to roch, 
and thofe parts of this ice, that were 
beneath the water, were fhot in thin 
parallel plates, exceeding numerous, 
bur( as one of our notes exprefly in- 
formsus’) no way in the fhape of 
Trees, by whofe Incineration nee 
verthele{s Polontan Potafhes, (as eye s 
witneffes, that'deal in them, inform a 

me ) are made. | ial « 

Long after the making of the new- Ce ge 

ly recited Experiment, | chanc'd to et 

find, that the learned Bartholznus in Se 

the Treatife, we have often had occa- ie 

fion to take notice of, fays, That the a a 


water, wherein 


. Rem vero adeo.obfcuram exemplis 
Cabbage has fimilibus illufrabo Brafficasaque con~ 


been decoGied, ‘gelata Brafficam reprefentat, {prvitt- 


; . bus vegetalibus a frigore concent? atise th Ye zi, | 
will; when fro Tho. Bartholinus de ufu Nivis, page wae E 
zen, reprefent a 34, ee 


Cabbage, the eh 
vegetable fpirits being, as he {up po- va 
fes, concentrated by the cold. How ate 
well this Experiment may yee ae 
: when 
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when made in a cold, Gountrey like 
his, Ido not know ; but. not-havin 
my felf, when I firft took notice of 
it, the opportunity to try it fatisfa- 
Ctorily by help of a frofty night, all 
I could do, was, totake a good deco- 

~Gion of Cabbage, . and. filtrate ir 
through Cap paper, that it might be, 
though yellow, yet clear, and then 
by the circumpofition of our frigori- 
fick mixture, we froze this liquor in 

a thin glafs,vial, but) the ice did not, 
either to me or. others, appear to 

have any thing in it likea Cabbage, 


_ Orremarkably differing from other 


ice.» And being afterwards befriend- 
ed with two or three frofty nights, 
we expos’d a decoétion of Cabbage, 
to be congeal’d by the NoGurnal Air 
alone, without the help of Art; but 
neither this way did the Experiment 
fucceed well, And. though once a 
few ounces of the decoéion being 
lightly frozen in a vial, there appear- 
ed in the thin ice, that adher’d tothe 
infide of the glafs, a figure not {o vee 
ry unlike that of a Cabbage leaf, but 
that fome fuch accident may have ins 
vited our learned. Author to think, 
that 
















































































( 659)) 
that the reprefentations of Cabbages 
would conftantly appear in. their fro- 


|| zen. deco&ions, yet L was.inclin’d to 


think this figuration rather cafual, by 
the curiofity I have had ‘to freez the 
deco&ions oi feveral, Herbs, fome of 
them {pirituous enough, .as Rofema- 
ry, and Penny-royal,. without being 
able to find in. the ice, 1 obtain’d from 
them, any conviction of the truth of 
the Tradition .\we \arévexamuining, 
And have Jately had more:then once, 
by freezing. fair. water alone, aftera 
certain manner, . ice; that. feem'd 
much more.to exhibite the fhapesof 
vegetables. then) any decoctions of 
them, that.phave made. And parti- 
cularly.I found more thenonce, that 
by putting hot. water into. a fome- 
what flender. Cylinder of ‘glafs,. and 
agitating itin\\a frigorifick mixture, 
confifting /of/beaten ice, falt, and 
water, fo thattic was very:{peedily 
frozen thereby it was:.congeal’d into 
at ice much more regularly:and pret« 
tily figur'd, then I have) feemit in:di+ 
vers of the waters impregnated’ with 
the.fix'd falts/of Plants,::though of 
thefe wearetold fuch wonders. . 
| Such 
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Sick Seen 
Such particulars as thefe joyn’d 
with what I have elfewhere obferv'd 
to the fame purpofe, make me, I con- 
fefs, fomewhat furpriz’d to meer in 
Berigardus's'forecited difcourfe upon 
Ariftotles Meteors, fuch a paflage as 
Pag. 373. this 5 Paacts notum eft, cur intra glactem 
cevrnuntur interdum multaformes |tirpium 
emaginesin Ampullis vitrets, aque {uper- 
ficte tenus-congelate plents, - Hoc autem 
fit injettoin Phialas fale diverfarum flir- 
pium, nam ubi ertt fal alicujus plana G@ 
Artemifiea, infuo Lixtvto glactes adbés 
ens Vitroy: vefert ejus folsa lacintofa : 
fimiliter in alia Phiala videbuntur folia 
Plante, cujus fal in [uam aquam fuerit 
tnjettus, Et née quis hoc. fortutto cadere 
putet, 1naquafepius foluta,! © congela- 
ta eedem imagines femper: occurrent, ‘ut 
wel exo dixeris multi plicem  {piritun 
falistn princtpiis natar alibus :effe ponen- 
dum, Thus far this “Author, who 
would have*done’ well,’ ¢f he had 
been fo‘much more lucky,then other 
men, as‘to ‘have’ performed: thefe 
things, :to-aflure ex prefly-of his ha- 
ving done {o, thofe many ingenious 
men, that much diftruft the relations 
of thole :Chymifts,' that°ate not og 
tne 
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- the beft fort: and ‘tis of {uch fufpici- 








b ' ous Authors, that I here declare 
», | once for all, that I would have the 
44 Reader underftand all the paflages of 
i this Book, wherein I may {eem to 
fay any thing (for avoiding of tedj- 
: oulnefs ) zzdefinitely to the difparages 
, | ment of Chymifts. And in cafehe 
~ | had not trid them, he fhould, in aa 
| gratitude to the Authors of them, ht 
" | have told us, he had, what he delivers i a 
, | ofthem, but from others, and not Ae 
Y | have authoriz’d the untri’d reports of ht ee 
: writers, not always too veracious by sy 





his building Theories upon them, ae! 
And as for what he immediately fubs ee 
joyns, and feems to rely on, out of 
Quercitan, (and other Spagyrical wri- 
ters, who poffibly had it themfelves 


! | from him) about the feminal virtues ae 
® | furviving in the Afhes of. burne io 
* | plants; though I will not here exas a ae | 
0 


mine, or abfolutely ,reje& the opin- 

on, becaufe the difcuffion of it be- 

{ | longs toanother place, yet as tothe 

e | Experiment whereon. Berzgardus and H 
| others relye, namely, that the Lixz- 1 ee 

Is | viums made of the Afhes of Plants, We 
| 








will exhibite, being. congealed, the 
figures 
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(672 
figures of the priftine vegetables ; 
befides chat a general conclufion, as 
toorher Plants, feems to be inferred 
from what happenedin Wetles only, 
I much doubt, whether that famous 
Experiment it felf of the frozen Lzxt- 
vium of Netles, were more then ca- 
fual, if it were not alfo affifted by an 
itidulgent phanfie. For having,after 
divers Experiments made with other 
fixed’ falts, purpofely repair'd, for 
erearer fecurity, to the notedft Chy- 
mift in Exzgland, to obtain from him 
fome fixed fales, very faithfully’pre- 
pared, and intimating withal, «that 
"twas to try fuch an Experiment 
( which:he was a favourer of) 1 did 
by mingling thefe falts each in a di- 
ftin& vial, fometimes with one, and 
fometimes with another proportion 
of water, and afterwards expofing 
them tothe cold Air, obtain indeed 
divers portions of ice, but without 
any fiich figurations, as the learned 
Bevigardus would’ have expected ; 
though fome of thefe Trials: ‘were 
made more then once, as well with 
thé "Lixiviam of Netles, as with 
the Lees of other Plants: fo that T 
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doubt this Author is more f{crupuldtis 
important 
truths, in which the beft Philofo- 
phers, as well Heathen as Chriftian, 
agree, then in examining the uncers 
tain Traditions of the Chymifts, 
whole unfatisfactory way of fetting 
down matters of fa&, 1 am inducd 
to take notice of his imitating, by 
finding, that in the very fame page 
( that I have newly cited ) he relates 
another Chymical Experiment in 
thefe terms, Velim porro oftendere 
mirabils Expertentia,quam fint penetra- 
biles aligui {pirttus Corporet: Exarentur 
in charta liter@,aceto albo,quarum nullam 
vefligium deprebendatur, claudatarque 
primes folits Crafsi[simet altcujus Libri, 
Paretur alia Charta, qua infictatur aqua 
illa fetida, ubi dilutum fuerit Auriptgs 
mentum, © exficcata claudatur pojtree 
mis foliis ejufdem Libre levtter compref- 
fi, ftatim videbts 1a priort charta literas 
con{picuas, perinde ac fi atramento duie 
fuifjen. Now, though fome thing 
like what is here propos'd to be done, 
may be perform’d, and other Pha- 
nomena of the Experiment, fuch as he 
feems not to have been acquainted 

Xx with, 

















a 


( 674 ) 
<<. ,: with, may be alfo exhibited, after 
Inthe —. : ‘ 
unpublifh- the manner Jhave * elfewhere parti+ 
ed Section cularly fecdown, yet he muft have 
fie good luck, that performs it only by 
of Experi- the dire@tions here given by our Aus 
mentat thor, who by omitting one of the 
chief ingredients, and fome requifite 
circumftances, appears indeed mas 
nifeftly enough to have heard of fuch 
an Experiment, but without. feem- 
ing to have {ufficiently kown, what he 
pretends to teach (atleaft as far as 
his bringing this Experiment as a 
proof,-and the obfcure ftyle, he is 
wont toimploy in the little I have 
yetread of his Book, permits meto 
judge.) | 
* But to return to the figurations of 
ice, notwithftanding fuch unfuccef- 
ful Trials‘about them, as have been 
mentioning, I will not deny itto be 
foffible, thata prepoffefled and fas 
vourable {pectator may think him- 
felfto have difcern’d in the ice, the 
ofthe m- figures -he look’d for. there. For 
fuccesful- {ince the writing of the Effay nor 
nefs fEX- long fince quoted, we have found 
periments. 54 q =I 3 
that {everal Bodies, andeven Seacfale, 
and Allume, to whom Nature has 
given 
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given their Own determinate figures, 
have, when diffolvd in water, con- 
curred with it to exhibite an: ice very 
oddly; .as.well as’ prettily figur’d 
(nor will I prefume to determine the 
utmoft, that.a lucky obierver may 
fometimes mect with in this kind ) but 
to name at prefent no other Argu- 
ments, ‘the figures this way produc d, 
were too various and extravagant not 
to be referred to chance, and not to 
afford inftances how much That can 
perform: iti ‘the. exhibiting of fuch 
Aparitions, 

On which occafion I fhall add, 
that I remember, I once fhow dat the 
Royal Society, a glafs head, whofe 
4ofide*was lin’d with a certain fubs 
ftarice, that paffed for faline, fafhi- 
oned into the figures of Trees, as cu- 
rious, as if they had béen drawn bya 
Limner 5 ‘and yet asI produc’d thefe 
figures only by rectifying common 
oyl of Turpentine , from Sea-fale 
( which fale | elfewhere fhew not to 
be wecefJary ) in a certain degree of 
heat: fo by varying that degree of 
heat; I could make the afcending 
{teams fetslein: other. figures ; andl 

: Xx 2 can 
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can eafily produce very pretty {hapes 
of Trees, by diftillation of thar, 
which belongs not to the vegetable, 
but the azimal Kingdom. And to 
thefe I could add divers other inftans 
ces ofthe like tendency, to make it 
{till the more probable, that though 
oftentimes one may happen to find 
pretty Jdéas’s, or Apparitions in ice; 
yet the like,* or as fine, may be pro- 
duc’d by chance, AndI have fome. 
times obtained by freezing Infufions, 
Decodtions, Spirits, Solutions, and 
other Liquors, as Vinegre( and par- 
ticularly ) Milk, and even common 
water, figures, that were fo pretty, 
bur withal fo unconftantly. produc’d, 
and fo eafily variable by circumftan- 
ces, thatas it would filla Book par- 
ticularly to defcribe them ( which for 
that reafon I hope to be excus’d for 
declining ) fo they would much de- 
ludehim, that fhould expec to find 
them every time the fame, that he had 
found them ozce, 

Arid to intimate That by the by, to 
make feveral Trials in a fhort time, 
and thereby produce variety of fi- 
ures, “tis not an ill-expedient to ex- 

, pole 











pole the liquor, one would have cons 
geald, in very fhallow veffels, or if 


~ itbe put into other veflels, to leave 


it, butof very little depth. And if 


_ the veffel it felf be highly refrigera- 
ted, either by the cold Air, or by ha- 


ving falrand ice applied to the.out- 


fide of it, the congelation may fuc- 
_ ceed muchthemore nimbly ; fo that 


within a fhort while the fame liquor, 
being divers times thaw’d and frozen 
again, may poflibly exhibit variety 
of figures, And the produétion of 
ice may bealfo much accelerated,by 
dipping into the liquor, one would 


have congealed, the convex furface 


of fome glafs or other {mooth body, 


that will not imbibe water; for there- 
‘| by the depth of the liquor will be ex- 


ceedingly extenuated, and how 


much fuch a thinnefs or wane of 


depth, may difpofe a liquor to be 


: | {peedily penetrated and congealed by 


the cold, may be guefled, by what 


is above delivered in the Se@ion out 





of Olearim, of the way of multiply- 


ing ice in Perfia, by: making water 


| 


I. 


thinly diffufe it felf over a plate of 
ice, or fome other ‘aptly figured, 
XX 3 and 
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and very cold body : In .confirmati- 
on whereof I will add on this occafi- 
on, that] havefeen a pair of Stairs, 
on which, though they were fituated 
near tothree Chimneys, commonly 
furnifhed with fire, almoft all the 
day long, the water that was im- 
ployedto wath them,, being thinly 
{pread witha Mop, would prefently 
congeal (though they aflur’d me it 
was hot, when ‘twas begun to be 
Jaid-on ) and cover the Stairs with 
slofly filmes of ice. ° And J have 
likewife obferved in: a very. fharp 
night, that the water which dropp’d 
down from the nofe of a Pump, was 
{fo well congealed, as *twas fliding 
away, that the ice thus arrefted in 
its paflage (in which “twill eafily 
be granted that it {preads it felf very 
‘thinly ) hadrais’da kind of icy pyraz | 
mid of a confiderable bignefs and: | 
height. : 
I forgot to: mention in due. places 
( and therefore think fit to take norice 
ofit here ) that when I was: confide- 
ring of the ways, whereby: it might 
be manifefted, to thofe that'want nice 
icales, or diftruft their-skill to ufe | 
Me Nee them, | 
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them, whence that ice comes, that 


appears on the outfide of frozen Eggs 


put to thaw in ‘cold water, ITfound it 
{omewhat difficult to pitch upon fuch 
aliquoras I defir’d, For if common 
water be the liquor imploy’d, it may 
be faid, that it affords the matter, 
whereof the ice in queftion is made: 
andifI imploy’d liquors, that were 
{pirituous or faline, it might be pre- 
tended, that the froft ( as they {peak} 
did indeed come out of the frozen 


Egg, though the fhell did notappear 


cas’d with ice, becaufe as faft as the 
froft came to the outfide of the Egg, 
it was refolv’d by the fpirituous or 
faline Cotpulcles of the liquor: 
wherefore as an expedient, Irefolved 
to make ufe of oy! of Turpentine, as 
aliquor, which I had found incon- 
sealable by: the greateft cold, I had 
obferved in our Climate, and which 
yet (as may appear by the third Pa- 
ragraph of the XVI. Title ) was 
more indifpos'd, then common wa- 
ter itfelf, to thaw any icy EMoret- 
cence, that might be emitted by the 
Ego, But the Experiment was tri'd, 
without uniformity in the fuccefies. 

Xx 4 For 
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For the firfttimel put a frozen Ege 
into oylof Turpentine, I did not ob- 
ferve, that any ice was produced on 
the outfide : neither was the event 
differing, when another time J. put 
two frozen Eggs together intoa {mall 
veffel fullof that oyl, though to re- 
frigerate the liquor, the veflel was for 
a while placed upon a mixture of fale 
and ice, and though alfo the Egg- 
fhells attheir gaping cracks ( prodn- 
ced by congelation ) difcovered, that 
the contained liquor was well frozen. 
Tintended to profecute the Experi- 
ment another. time ( wanting ice to 
do itthen ) becaufe that once, when 
during the Trial I washindred from 
watching it, one of my Domefticks, 
whom ] ordered to look after it, af- 
{ured me, that the Egg, that was put 
to thaw in the oyl of Turpentine, had 
there obtained ice on the outfide of it, 
which I fhould readily have believed, 
upon the fcore ofa like obfervation, I 
had made myfelf, in: two Eggs that 
were frozen to the bottom ofthe vef- 
fel, wherein they had been put to 
thaw, were it not, that one or both 
ofthem had been, by a miftake, dipt 

in 
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in water, beforethey were put into 
the above mentioned oy]. 

Some Readers may have expected 


to find among the examples. recited 


of the influence of cold upon the Air, 

that firange ftory, which is related 

by the learned Fofephus Acofta, of the 
mountains of Pariacaca ( which he fe- 

veral times tra- , Ce 
verted) ¥ but bes. nur fenpsly wslent elds. does fone 
fides that I have times fuddenly kill men, and yet pre- 
delivered a great uv je atled ee ee 
part of it alrea- 

dy in another Treatife, I was loath 

tofay more, till I had leifure ( which 

I have not now ) to difcufs. the 
{cruples, that I have, not fo much 

about the matter of fa&, as abour 

the caufe, which perhaps may be 
fomething befides cold. But fince I 

have mention’d this XVIII. SeGion, 

I will here take notice of whatI then 
intended, but forgot to fet, down, 
namely, That to the inftances al- 


ledged to fhow, the coldnels of re- 
| gions not to be always proportionate 


| to their greater and Jefs vicinity to the 


Pole, we may add a memorable one 


| afforded us by a Countrey.fo well 


known 
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known to many of'us, as New Eng- 
land, where, though the Winters 
are fo long and bitter, as we have 
formerly ‘related out of Mr. Woods's 
Profpe& of that Countrey ( which 
has been confirm’d to me by an Ame- 
vican Phyfician, that livd there) 
yet that Region, which is fo very much 
colder then ours, is in many places 
nolefsthena, 10, or 11. degrees res 
moter fromthe Pole, 

I fhalladd tothe fame XVIII. Se- 
&ion, that as to the Experiment I 
there mention’d concerning Winds, 
and which affociate with the'tefti- 
mony of the newly named Mr. Wood’; 
I find that the feafon of the’ year, and 
fome other circumftances may vary | 
it more, then one would eafily have | 
{ufpec&ted, For though I faithfully | 
recited the Phenomena,'as I then ( and 
that fometimes with ‘witnels)° took | 
notice of them, yet fome moneths © 
after, and in other weather, having | 
occafion to repeat the former part of | 
that Experiment, I- was fomewhat | 
furprizd at the fuccefs. For comin 
to blow upon the Ball ‘of a feal'd 
Weather-glafs, which though op # i 
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kind very tender, might be probably 
prefumed to be lefs fo, then a Ther- 
mofcope made with a pendulous 
drop of water (fuch as that, menti- 
on‘din the forecited Paragraph) I 
found, that if I continued to blow 
any thing long and briskly, the highly 
rectified {piric of Wine ( which cirz 
cumftance [therefore name, becaule 
poflibly the nature of That may fome- 
what alter the cafe ) would fometzmes 
manifeftly enough fubfide. And in 
that Paragraph of the 18, ‘Title, 
where I recited the Experiment of the 
infrigidating WVinds, I fhould 
more exprefly have taken notice of 
this circumftance, that, to fatisfie my 
felf, that “twas not the bare Wind, 
| asfuch, whofe operation upon the 
Air included in the Ball of a Wea- 
ther-glafs, made the liquor ‘to als 
cend, we put a mark upon the height 
it ftood at, when we had a pretty 
while blown upon it, and then with- 
out removing the Bellows, ‘put ice 
and fale about the Iron pipe’ ‘of it. 
By which mixture the’Air, ‘that was 
afterwards blown through that pipe, 
was fo cool'd:in its’ paflage, as to 
OF digs Dns tai make 
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make the liquor very manifeftly to 
afcend,. even in a Weather-glafs, 
where I did umploy (as I have elfes 
where declared, that I often do) 
Quickfilver inftead of water, or {pi- 
ritof Wine. And leaft the vicinity 
of the frigorifick mixture fhould be 


- fufpe&ed to have caus d this contra- 


ction of the included Air, we did 
fometimes purpofely intermit the 
moving of the. Bellows, without ‘re- 
moving the -Weather-glafs; and 
thougb notwithftanding that vicinity, 
the liquor would begin a little'to.fub- 
fide ; yet when ever the cold {pirits 
or the Corputcles of the highly, refri- 
gerated Air, were bythe playing of 
the Bellows anew, approach’d to, or 
rather brought to touch in {warms 
the globular part of the inftrument, 
the AZercury would manifeftly afcend, 
And fince we are {peaking of Wea- 
ther-glaffes, I fhall on, this occafion 
fubjoyn, That.certain circumftances 
may alfo vary the fuccefs of another 
Experiment (fomewhat. of kin -to 
that lately repeated, about the pen- 
dulous Drop ) which is briefly men- 
tioned not far from the beginning of 

the 
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the firft Preliminary Difcourfe, For 
though the common Thermometers, 
that are here wont to be fold in 
fhops, have ufually the Pipe of the 
Bolthead very /arge in proportion to 
the Bal, and therefore are in that 
place laid to be Weather-glaffes not 
mice, and though on {uch inftruments 
in certain Temperatures of the Air 
( intimated by the word fometzmes,im- 
ploy'd in that paffage ) the Air blown 
out of a pair of Bellows. againft 
{ome part of the included Air; would 
not, , elpecially at the beginning, 
make ithe Air fenfibly contra& it 
felf, and theliquor afcend; though 
atthe very firftand fecondblaft, the 
coldnefs of... this- artificial Wind, 
might be very. fenfible to the touch 
(which was the thing tutended to be 
taught tn that paffage) yet having, the 
curiofity with other Bellows, ‘at ano- 
ther feafon of the year, to blow long 


upon the Ball.of.a not common, but 


mce VWWeather-glafs of my own ma- 
king, furnifhed with a pipe,’ that 
was very flender, J divers times ( but 


| not always )found the tin&ted liquor 
| manifeftly enough to afcend, as if 


the 
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the Wind,confifting of amore com- 
prefs’d Air,did by containing a great~ 
er number of cold particles in the 
fame'room, more affect the internal 
Airy then the contaé& of the calm 
and lax outward Air did before; 
which difparity of events has given 
me the defign of making further Tris 
als with differing Thermofcopes, at 
other feafons of the’year, to fee if] 
can bring the matter to fome certain- 
ty, by-difcovering the:caufe of this 
contingency, in which’ I afterwards 


fufpeéted, that fomelight degree of | 


warmth: or coolnefs in the Bellows 


themfelves, which, ‘as being unmani- | 


feft to: the fenfe, fcap’d unheeded, 
might’ have an intereft..’ When’ I 
was about fome of the former Expe- 
rimenits; “1 would willingly have had 
an’ opportunity of trying, with»'a 


good =feal'd Wreather-glafs, what |! 


difference there ‘would be,’ betwixt 
the cold of the no@urnal Air in a fro- 
{ty*night, ‘in places where the Air 
was kept calm, by being fhelterd 
from the ‘wind, not: by’ inhabited 
buildings, bute by fome Wall; ‘or 
other body, whence any warm Effiz- 


uiums | 


| 
a 









Aine | 


this 
ands 
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ed, | may be, isnotimpertinent to mention, 
11) betore I take. leave'of the XVIII. 
| 
tal there delivered, concerning , the Vi- 
Na) ciffitudes of thefe. ‘troublefome, ; de- 
iit! | Srees of cold and heat, within the 
mt | che compafs of the fame Natural day, 
complain’d of by. the Patriarch. Jacob, 


Ff | and by Olearim, Tfhall add, : that ha- 
(I 

ited | 
or) Phyfician, lately come from the Zz- 
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viums were leaft to be expeGed, and 


_ betwixt the cold of the fame Air, in 


places where cold winds, efpecially 
Northerly or Eafterly did freely and 
ftrongly blow. But my occafions 
then confining meto.a Town, I had 
hot conveniency to make any fecure 
obfervations of that nature ; and even 


-1n amore commodious place, unlefs 
































it were determined, whether there 
be Corpuifcles properly and. con- 
{tantly frigorifick, upon whofe ac- 
count fome winds are fo. much:colder 
then others, there. may arife more 
{cruples about this matter, then I 
muf{t now ftay to difcufs. 

There is one thing more, that, it 


Title ,. for in confirmation.of what is 


) ving fince had opportunity to inquire 


about fuch matters, of a learned 


ates, 
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dies, he affur'd me, that notwith- 


ftanding the violent heats of the day, 


he ufually obferved the nights to be | 


fo very cold, that he was perfwaded 


fome pofitively frigorifick fteams, | 


did in the night afcend out of the | | 


Barth, and make it very expedient, 


if not neceffary, for thofe Englifh, | 


chat live in the warmer parts of dimes 


rica, to imitate the Natives, in keep- | 


ing fires under their. Hammacks, or vA 


hanging Beds, 


[thought ic might be a Luciferous 
Experiment, in relation to an Hypo- 


thefis; that might be propos’d about | 
cold, totry, whether, if cwo {uch l1- 


quors were provided, as by being 
mix’d together, would fo far forth 
lofe ‘their fluidity, as to obtain at 


leaft the confiftence of an Unguenr, | 


shis impediment put to the former 
confuféd’ and ‘greater agitation of 


their parts, would produce any fen- | 


fible degree of cold ; this I thought | 


fit totry, by immerfing for a com- 
petetit time, the Ball of a tender 


feal’d Weather-glafs, into each of | 
the liquors apart, and then into the } 


foft mixture, their coalition would 
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compofe, To produce fuch a mix; 
ture more ways then one, it was nok 
difficult for me, by the help of fome 
Experiments, [had provided toadd 


to my AHiflory of fluidity and_firm- 
| nefs, Bur thougha ftront folution of 
| Minium ( or calcined Lead ) in {pirit 


- of Vineger, ora very ftrong, infufion 


- of good quick-Lime in water, will ei- 


| ther of them (and one of them I did 


make ule of, though Thave forgotten 
| which ) coagulate a juft, proportion of 
good Sallet Oyl (to name no other 
| made by expreffion ) into fuch acon- 


‘| fiftence as I have been {peaking , of 5 
.| yet for want of a feal’d Thermofcope, 


| tender enough, I cannot now repeat 
| the Experiment, andtill1do, Idare 
| not draw, any conclufion from tt, 
| though, if I much mifremember nor, 
| when I fhow’d it an ingenious perfon, 
| neither he nori could perceive, chat 

the liquors, by being depriv’d of their 


'} fluidity, had-acquir'd any thing of 
} coldnefs difcoverable by che feal’d 


Weather-glafs. 
It is much controverted arnong the 


| Curious, whether water be capable 


uld | of aie og and divers have of 


late 
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jate inclin’d to the negative, apon ob- 
ferving a wantof cogency inthe Exe 
periments, that have been’ brought to 
evince the affirmative. « What Tric 
als and Obfervations we Jong’ fince 
made about this matter, may be met 
With ip fome'of our other) Treatifes, 
wherefore I fhall now fubjoyn, that 
having imagin’d,* that Cold might 
afford a hopefuller way; then ( for 
oughtI know) any man has usd, of 
bringing this controverfie to the dicis 
fion of'an Experiment, I ‘made that 
attempt, that is mention'din the XI, 
Title ; in profecution of which, as 
{oon as] could procure fome, though 
but fome’ of the accommodations, 
whichI long wanted; I made an Ex- 
periment, whichI fhall fubjoyn, be- 
caufe, though it be nor fo confider- 
able, as with better implements T 
could have made it, yer the way, I 
chofe, has (as I partly intimated elfe- 


where ) thele two advantages ; that || 


the force’ imploy’d to‘comprefs the 
Air, is bothvery great, and very gra- 
dually, and flowly applid 5 and that 
the veffel will nor, like’thofe that 
have been hitherto made ule of, give 

: any 
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any'paflage through its pores to wa- 
tér, though violently comprefs'd, 
_ (MWe -took’then a Round Ball of 
| glals, furnifh’d with a moderately 
| Jong Pipe, ‘and having fill’d it with 
| water, till the liquor \reach'd within 
| fome inchés of the top, 1t was Herme- 
| tically{ea\'d up, and then the water 
by amixture of beaten ice and fale, 
| was made'to freez from the bottom 

upwards, that without breaking the 


i | gla(s, theutfrozen water, by the ex- 





| panfive endeavour of that which was 
| freezing, might be impell’d upwards, 
| and fo at once, both comprels the 
| Air, and be prefs’d upon by it, ha- 
ving by this means condens d the Air, 
| asfar as we thought fafeco doin a 
| glafs, that was not ftrong, we cropt 
_| ofthe {mall Apex of the glafs, and 
| immediately the comprefsd Air 
| flew out witha great nojfe, and that 
| part of the Pipe which was unfill’d 
| with water, was fill’d with {moak, 
| that madecit look white, and great 


at | ftore of little bubbles haftily afcend- 


| ed from the lower parts of the water, 
| tothe upper ( where moft of them 
| quickly broke’) infucha way, as put 

| Yy 2 me 
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mein mind of what ulually happens 
upon the opening of veflels that con- 
taind bottled Beer. Butthat which 
was principally to be noted, was this, 
that befides the bubbles:or iroth, the 
water it (elf ( atleaft fuppofing, that 
no little unheeded bubblesrthat did 
hot quite emerge, could fenfibly con- 
tribute to its height.) immediately al- 
cended in the Pipe about 4: of an inch, 
which ( having carefully mark'd the 
fir{t and fecond ftations, with a Dia- 
mond onthe outfide of the glafsytwas 
eafie for us to meafure, 

I have elfewhere propos’d a {ufpi- 
cion, that in the attempts, that had 
been till then made, to comprefs wa~ 
ter, the condenfation ( in cafe there 
were really any ) might: perchance 
proceed from the compreffion of the 
Aerial particles, that I have fhown 
tobe wont to ly difpers d in the pores 
of common water, But though the 
confiderable expanfion of water, not- 
withftanding the breakingof the bub- 
bles in our prefent Experiment,feems 


mianifeftly to argue, that thisicould be | 


but a concurrent caufe (if inhadany 


fenfible effe& at all) of our Phenomena, — | 


yes 
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yet I dare not abfolutely ve/y, even up- 
onan Experiment, that feems {oco- 
gent, till | have fatisfi'd my felf, that 
nofpringinefs, which 1 have fome- 
times fulpe&ed, might be in the ice, 
Had any intereft in the produc’d effect, 
and that the creat preffure of the for- 
cibly condens’d ‘Air, did not make the 
pla(s it felf feretch or yield. For ifit 
were able to do fo, then the parts of 
the violently diftended glafs,upon the 
removal of the forcible preflure of 
the: Air{ which muft ceafe upon the 
breaking of the Hermetscal teal ) re- 
turning to their former ftraitnels be- 
low, will maké!che water afcend 
fomewhat ‘higher in the pipe. But 
though I couldinot procure'glafles, as 
well very thick; @s conveniently fha- 
ped; wheréwith co examine this fulpi- 
cion, which I ‘would likewife have 
tri’d by the bulk of the glafs in warer, 
before and after the letting our of the 
compre(s'd ‘Air; yet becaufe moft 
Readers willprobably think fo much 
caution more then ‘néécffary, 1. fhall 
adds thatifPhad hor wanted conve- 
iniencies, and-had not had mifchances; 
the Experiméht would ‘in likelihood 
Yy 3 have 
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have been advanc’d, efpecially care 
being taken, that the Air left inthe 
pipe fhould be well refrigerated be: 
fore its being feal’d up (as we fome- 
times did by ice and fale, appliedina 
perforated Box to the outfide ) left 
part of its {pring fhould depend upon 
ancvanid degree of beatsupon which 
account the pipe ought beforehand.to 
be drawn {o flender, .that the glais 
may be melted together\in a trice, 
For though for want of {trong glaffes, 
& the beft fort of inftruments to {eal 
up fuch with, the fuccefs was not ftill 
{9 confiderable as I hop'd for;yet'as. 4. 
or 5. other Trials, made as well with 
another liquor, as with water, did 
exhibit a manifeft intumefcence of the 
liquors (without computing the froth 
produc’d at the top ;) fo,in the Expe- 
riment lately mention’d, if we-had 
judg’d them ftrong enough to indure 
{uch a compreffion. of the included 
Air, as we have often made on other 
occafions, the effe& would probably 
have been. muh more confiderable.: 
For though the difference betwixt the 
length of the fame water comprefs’d 
and uncomprefsd,. amounted to ap 
A. Aqueous. 
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Aqueous Cylinder of .2,0f an, inch in 
height,- yer the Air, that,made-this 
comprefiion of the water; was tt felf 
reduc’d but from.8,, inches (to .5+,10 
thacit took up almoft half its; former 
room, «whereas,we) have {ometimes 
reduc dit to, any) 18.,0r 20, part 
thereof....4f-J.had. beenaccommoda- 
red.with one of my Pheumatical En- 
gines, Ifhould. have tri'd,, whether 
water being firft carefully,freed from 
the latitant ;Ait in the exhaufied Re- 
ceiver, .andjthen comprels d after the 
manner hitherto recited, the event 
ofthe Trial-would have been, confi 
derably.varicds; ct 

. Dmightaddias other , Phenomena of 
our Experiment, that when we broke 
off the feal’d Apex, of the, glals, be 
fore the included Air was much com- 
prefsd, there neither would be any 

reatnoifemade, nor any confider- 
able froth produc d, at the top of the 
water, and that having had the curi- 
ofity to repeat the Experiment in one 
of the fame glaffes, that had been al- 
ready usd, and with the fame water, 
that had been already comprefs d in 
it, we found, that upon the break- 
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ing off the Hermeti¢al {eal the fecond 
time, the water did neverthelefs: af 
cend in thé Pipe betwixt 4 and + pare 
ofan inch, Andto thefe particulars — 
I could both add other circumftances; | 
that I took notice of in the fame’ Ex: 
periment, ‘and | fubjoyz many other 
Experiments and Obfervations, but 
that Jam already tyr’ds) “And though 
Thave norfound Coldte bea fubje& 
Over-fruitful in Experiments|Pleafing 
and Curious, yet now J-am grown 
fomewhat acquainted with'it,. I find 
it ray fuggeft fo many other new 
Ones, that fincethe Barrennefs of my 
Theme, will not eafily put’a period 
to this Treatife, ‘tis fie that now at 
length I'fhould let my Wearinefs and 
want of Leifure do it, : 
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AN 
ADVERTISEMENT. 


Hat the Reader may not wonder 

| : tofind the following Dialogue 
citedin the Hiftory of Cold, 
wheresnte neverthele(s tis tubjoyn’d 5 
he is tobe inform’d, that aSetion About 
Antiperiftafis\ was really borh wrstten 
and tranferit'd before any part of that 
Hiftory was fent to the Prefs, But 
finding, that the eAccefston of new 
Particulars bad fo much fwell'd tt, that 
~rmas unfit to pafs (as I firft defignd st 
{hould) for one of the Titles of the Hiftos 
ry of Gold, J judg'd it convenient to 
fever it from the refty upom the {core of 
sts bulk, and yet. annex it to them upon 
the Account of thofe many Hifforical 
Pafjages init, that belong to the fame 
fubjett, that is handled in thofe Setisons. 
a IY The 
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The Reader will quickly find, that 
the Traé confifts of two parts, whereof 
the firjt ( which to allow the more Freez 
dom of Inquiry and Difcourfe, written 
s2 the way of Dialogue,) contains an 
Examen of Antiperiftafis, wsthout 
pretending to que(tion tt abfolutely and 
thdefinttely, but rathers As it is wont 
to be Taught and Prov'd. eAnd this 
Dialogue, fer reafons, that it too little 
concerns the Reader to know, and would 
take uptoo much time to tell him ,. both 
begins as a Continuation of {ome former 
Difcourfe,. and (omewhere mentions the 
Author,as a Third or Abfent Perfon, And 
to make tt the likelier to other Dialogues, 
the Quotations are not made with the 
Authors’s punitualne{s in the reff of this 
Book, but yet with his ufual Faithfale 
nes, nor hath his Latroducing men 
Difcourfing (as it were. by chance ) kept 
him from putting into the. Margent the 
very words of fome Paffages, ‘which he 
thought the moft important-and likely to be 
a:fivufted, » But though this firft Part be 
‘eatire and finifb'd im its kind, andfo 
might Very well (af not.beft have been 
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put.forth Single, to swvalidate the com- 
mow Doctrine of Antiperiftafis, ( inthe 
fenfe wherein its there oppos'ds) yet be- 
caufeta Philofophical Matters, ’tis not 
{0 much Vittory or Applaufe, that is tobe 
fought, as Truth; I forbore not to{ub- 
joyztoa Difcourfe, that may perchance 
fatisfie moft of my Readers, fome {cruples 
about which I wi{b’d for further fatisfatt- 
on and Certainty my felf's of the chiefeft 
of which, the Sceptical Confideration will 
give the Reader an Account. 
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AN 

Examen of Antiperiftafis, 
ge AS: 

ji is wont to ibe Taught and 
if Prowd. 


“ themiflius, Carteades, \Eleutherius, 


Themiftius, 


1) -A-S for Antiperiftafis, the’ Tenth 
/ PY of it is a thing fo confpictous, 
ahd {o generally acknowleds’d, that I 
cannot imagine what fhould ‘make 
{Onrxé' Mien deny it,'éxcept it be, ‘that 
they find all othéts'to confefs it, | ‘For 
though in other‘cafes they are’ wont 
to pretend Experience for their'quit- 
tine the receiv'd Opinions, yet here 
they qtiit Experience itfelf for fingt- 
la¥ity;’ and chufé’ rather ‘to depare 
fromthe Teftiniony’ of theit ba 
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then not to depart from the Genera- 
lityofMen, | | 

2. And to evince,that this is not {aid 
gratis, Ymight obferve to you, That 
there arenolefs then three grand in- 
ducements, that have lead both the 
Vulgar and Philofophers ( two. forts 
of men, that feldom agree in other 
things ) to confent inthe acknowledg- 
ment of <Antiperiftasis; Authority, 
Reafon ,* and)CExperience; ©'Bat 
though think fit:to,name them all 
three, yet fince the firft of them, by 
having,'.as I juft, now, noted, .invited 
our Adverfaries to diffent from the 
Truth, isafomewhat unlikely -1e- 
dium to prevail on them to acknow- 
ledge it, I fhall infift only onthe two 
latter, having once declard,, that I 
lay afide the firft.not. as worthlefs in 
it felf, but needlels.ro my.caufe, 

3. To begin then, with the Arguments 
afforded us by Reaton, y vac 

What. can there.be. more agree- 
able.to the wifdom and. goodnefs, of 
Nature, who defigning the Prefer. 
vation of things, is wont. to. be..care- 
fulof fitting them). with requifites 
for, that prefervation ; then to furnith 


cold 
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cold and heat, with that felf invige- 
rating power, which each of them 
may put forth, when ‘tis environ’d 
with its contrary. For the order of 
the univerfe requiring, that cold and 
heat fhould refide in thofe Bodies, 
that often happen tobe mingled with 
one another, thofe two noble and ne- 
ceflary Qualities, would be too of- 
ten deftroy’d in the particular fub- 
jeG@s that ‘harboured them, if provi- 
dent Nature had notfo.ordered the 
matter, that. when a Body, wherein 
either of,them refides, happens to be 
furrounded.by,other Bodies, where- 
in the contrary Quality is predomt- 
nant, the befieg’d Quality by rette 
ring to the,innermoft parts.of that 
which it:poffeffes, and. there, by:te- 
colleting its forces, and as-it, were, 
animating it felf to a vigorous de- 
fence, is intended or increafed ints 
degree, ,and fo becomes able: to refift 
an Adveriary; that would otherwile 
eafily deftroy it. iefh ond] OF #3 
_ 4, Toilluftrate as wellias{upply this 
Argument drawn from Reafon; -we 
fall. need bur to fubjoyn the other 
afforded, us.by. Experience, which 
oes 
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does almoft every day give us not on- 
ly opportunity to obferve, bur caufe 
to admire the effects of this {elf invie 
gorating power, which, when occas 
fionally exerted, we call Antipersfta- 
fis: And thele Phenomena ought the 
more to be acquieiced jin, becaufe 
they may fafely be looked upon'as ge- 
nuine Declarations, which.’ Nature 
makes of Her own accords and not as 
confeflions extorted from Her by Are 
tificial and compulfory Experiments, 
when being tortured by Inftruments 
and Engines, as upon'fo'many Racks, 
{lie is forced to feem to confefs what- 
ever the Tormentors pleafe, 

5- Lo proceed then to the fpontane: 
ous Phenomena of Nature I was re- 
commending, wefee, that whereas 
in Summer the loweft and higheft 
Regions of the Air are made almok 
unfufferable to us by their heat, the 
cold expelled from the earth and wa- 
ter by the Suns {corching ‘beams, res 
tires tothe middle Region ofthe Air, 
and there defends it {elf againft the 
heat of the other two, ‘though in the 
one that Quality be affifted by ‘the al- 
moft perpendicular refleGion sl 
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Sun-beams, and in the other it be 
rendered very confiderable by the 
vaftneis of the upper Region of the 
Air, andits Vicinity to the Element 
of fire. 

Andas the cold maintains it {elf in 
the middle Region, by. vertue of the 
inten{nels, which it. acquires upon 
theaccount of Axtipersftafis; fo the 
Lightning that. flafhes out-of the 
Clouds, ts but a fire produc’d in that 
midle Region by the hot-Exhalati- 
ons/penn'd up, and intended in point 
of heat by the ambient Cold, toa 
degree thatamounts toafcenfion, 

6.But though thefe be unqueftiona- 
bly the effe&s of that exceflive colds 
nefs ; yet we need not go fo far as the 
tops of mountains to: fetch proofs of 
our dodtrine, fince we may find 
them at the bottom of our Wells. 
For though Cavneades perhaps will not, 
yet the earthias well as the Air doth 
readily acknowledge the power. of 
Antiperifiafis.. And if the reafon 
above alledged didnot evince it, our 
very fenfes would, For as in Sum- 
mer, when the Air about us is fulery 
hot, we find, toour great refrefh- 

ment, 
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ment, that the Air in Cellars’ atid 
Vaults, to which the cold then re- 
treats, is eminent for the oppofite 
Quality; fo in ‘Winter when the 
outward Air freezes the very Lakes 
and Rivers, where their furfaces are 
expos’d to it, the ‘internal Air in 
Vaults and Cellars in Winter, which 
becomes the fan&tuary of heat, as in 
Summer it was of Cold, is able not 
only to keep our Bodies from freez- 
ing, ‘but to put them into {weats. 
And not only Wells and Springs up- 
ontheaccount oftheir refting 10; or 
coming out of the deepeft parts of 
the earth, continue fluid, whileft all 
the waters, that are contiguous to the 
Air, are by the exceffive cold harden- 
edinto ice; but the water frefhly 
drawn from fuch Wells,’ feels warm, 
orat leaft'tepid to a mans hand ‘put 
into ir, And as if-Nature defign’d 
men {hould not be able ‘to'contradiét 
the doé&rine of Aatiperiftafis, without 
contradi&ing more then one of their 
own fenfes,. fhe has takeii care, that 
oftentimes the water, that is frefhly 
drawn out of the deeper forts -of 
Wells.and Springs, fhould maniteft- 

ly, 
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ly, as'l have feen it; {moak, as if ir 
had been but lately taken ‘off the fire, 
And this may be faid, without a’Me- 
taphor, to demonftrate ad oculam, 
the reality of Aztzperi(iajis,there being 
no other caufeto which this warmth 
can be attributed, then the retiring 
of the heat from the cold external 
Air, to the lower parts of the earth 
and water: fince both thefe Ele- 
ments themfelves being naturally 
cold, and one of them in the. fu- 
preme degree, the heat we are men- 
tioning is fo far: from being likely to 
be generated info unfit a place, that 
if ic were not very great, it: muft be 
extinguifhed there, by the coldnefs 
of thef{uperior “Air, and that of the 
inferior parts of the Earth, 


Eleutherius, 

7..hat Carzeades may have but one 
trouble to an{wer the Allegations to 
be made in favour of -Axtiperiftafis, I 
hope he will give me leave ( accord- 
ing tomy cuftom ‘of fiding with éi- 
ther party, as occafion invites me ) 
to add to the familiar Obfervations 
mentioned by Themz(tzu, fome arta: 
tnat 
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that are lefs obvious. . For I franck: 
ly confefs to you; that when I -confi- 
der what intereft, the unheeded dipo- 
fitions of our own Bodies may. have 
in the eftimates we make of the de- 
grees of cold and heat, in other Bo- 
dies; Ifhouldnot lay much weight 
upon the Phenomena, that are wont 
tobe urg’d as proofs of ediuteperifia~ 
fis, if fome infkances fomewhat lefs 
lyable to fufpicion, did not counte+ 
nance the dottrine they are urg‘d for. 
I knowthat Carzeades being wont fo 
toptopole his opinion about Aatzpe- 
riftafis, as‘only to deny, that it is 
clearly made out by the reafons or 
Experiments, that are’ commanly pro- 
duc’d to evince it, ic were fomewhat 
improper to urge him with obferva- 
tions, that are not familiar, and 
wont to be imploy’d 3° but I know 
too, that-he isnot forigidan Adver- 
fary,)\as nor to allow’ me to men- 
tion fome uncommon relations, that 
I learned from men of good credit, 
[thall cell youthen; that having pur- 
pofely. inquired ‘of ingenious men; 
that had been very deep under 
ground;: fome in Coal-pits, and 

fome 
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fome in Mines. One of them affirm- 
ed, that atthe botrom of the Grove 
(as they call it) or Pit, he found ir 

very hotin September, And another, 

that he often found ic hot cnough to 

be troublefome in Winter, Anda 
- third (who is himfelf a great feeker 
_ for Mines, and a Matter of confides 
_ rable ones ) that he found it to be hor 

allthe yearlong, And to manifeft, — 
| that fuch Obfervations will hold even 
in'gelid Regions, I fhall repeat to 
fo | you, what Iremember I read in the 
, | voyage of that ingenious Navigator, 
| Captain James, who giving an acs 





count of Charleton Ifland, which by 
his relation feems to be as cold as 
Ieelanditfelf, fays, That bis men found 





st more mortifying cold to wade through Pag. 34 
the water in the Legtnntng of June, when 
the Sea was all full of zce, then in De- 
fcember, when it was tncreafing, And 
he adds, that which makes more ro 
ourprefent purpofe, and proves the 
| other part of the doctrine of Aatipe- 
| riftafis; That from their Well, out of 
| which they bad water in December, they 
| had none iw July. And to ttrengthen 
| the obfervation yet further, I will ac- 
LZ — quaint 
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quaint you witha relation to this pur- 
pofe not unworthy your notice, For 
hearing of an ingenious) Phyfician, 
that livid fome years in, and about 
Mufco, Lapplied my felf to him ( as 
poffibly you may have done, for if I 
miftake not, I have feen you toge- 
ther ) to know, whether in that frozen 


- Region he obferved the Cellars tobe 


hotin Winter, And his anfwer to 
-That, and fome other Queftions of 
the likenature I put to him, amoun- 
ted in fhore to this, That when I en- 
quired, whether their Springs and 

Wells were not all frozen in the 

Winter, he told me, that he faw 

fome Springs, whofe -warers froze 

notat all near the Spring-head, bur, 

at a good diftance from thence, it bes - 

ganto be thinly cas‘d over withice, 

He added, That his own Well was 

about fix fathoms deep, between.the 

{urface of the earth, and that. of the © 

water, and that the water in it,..was; 

as | remember, about three or four 

fathoms deep, and that not only this 

Well froze not all the -WVinter,: but 

that. the .Well..of his,’ neighbour, 

which. was but one fathom, deep to 

the 
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the fuperficies of the water, did not 
freez neither. And to fatisfie my 
curiofity about the fteams of this was 
ter, hetold me, that when a Bucket 
of watér'was newly drawn, if ic 
wereagitated, it would{moak, But 
that from the Vell it felf, when the 
water in it was left quict and unftir- 
red, he didnot perceive any {moak 

to arife, | 
8, To all this | fhalladd this further 
circumftance, that having purpofely 
inquited, whether in the Winter he 
foundit as hot in Cellars at «Mufco, 
as it is ‘wont to be in that feafon in 
ours >! He anfwered me, that when 
the doors and windows were careful: 
ly fhut,) to hinder the immediate 
commerce betwixt the included and 
external Air, he often found, if he 
ftay’d long in his Cellar, it would 
not only defend him from the fharp- 
riefsiof the: Rufsiaz cold, as bitter as 
that is wont to be in. Winter, bur 
keep him-warm enough, tobe ready 
to fweat, though he laid by his Furs, 
So'that if we may tely, cither upon 
the Teftimony of our fenfes, we mutt 
neceflarily admit Cellars to be 
| yi ae ae warmer 
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FOS | 
warmer in Winter, then in Sum- 
mer, and confequently allow an 4a- 


tiperi(ta fis. | 


9. Carneades, Though were not in 
hafte,] fhould not think it neceffary to 
reply any thing elfe to the firft part of 
what was faid by Themz/tzus,then that, 
what he alledges of the Univerfality 
of the Opinion he maintains, may 
ferve to recommend that which he 
oppofes, For the vulgar Dodtrine 
about Avtiperzdtafis, being, as he ur- 
ges, receivd, and taught in all the 
Schools, the Innovators he. declaims 
againft, muft have learned it there 
among the other Perspatetsck cenents, 
that youth is wont to be imbued with 
in thofe places ; fo that it may rather 
{eem the love of truth, then of fingu- 
larity, that engages them againft an 
opinion, which before was their 
own, as well.as that of the generalis 
ty of Scholars, aud confequently a- 
gainft which they cannot maintain a 
Paradox, that does not imply a Re- 
tractation. ButI fhall nor profecure 
my Anfwer to Themi(teus’s, preamble, 

| fince 
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. fince Eleutherius, whom 1 am chiefly 





to {peak to, is too much a Philofo- 
pher to think Truth lefs her felf, tor 
being flenderly attended ; or tothink 
any men'the lefs like tobe Her fols 
lowers, becaufe they are but few. 
To come then direétly to the contro- 
verfie it felf; I think I need nor tell 
one of you, that the other miftakes 
my opinion about it. For I perceive, 
Eleutherius hath not quite forgotten, 
that I have not been wont to deny an 
cAntiperifiafis, as it may be, ‘but only 
as it is wont tobe explicated, But fince 
Themiftius feems to be willing to have 
me his Antagonift in this controver- 
fie, and fince Eleutherims himfelf feems 
to confpire with him, I am content 
to ad for a while the part, you 
Gentlemen ‘would have me take up- 
on me, and will propofe to you part 
| of what I'would fay, forthe opinion 
you impute to me, in cafe I were re- 
ally of it. 

10,To come then to the controverfie 
it felf, though Them:(liw has drawn 
his proofs. for the Axtspersftafis of 
the Schools, partly from Reafon, and, 
partly from Experience ; yet the ves 
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ty fame two Topicks f{eem:to:meto 
afford confiderations, that may juft- 
ly warrant our calling it in queftion, 

t1.And firft,if we look upon the rea- 
fon of the thing confidered abftraG- 
edly from the Experiments, that are 
pretended tqevince an Aatiperiftasis, ’ 
we cannot but think it may be very rae 
tional, I fay nor, to doubt. of it, but 
toreject it, For in the firft place, 
according to the courle of Nature; 
one contrary, ought to defiroy, nor 
to corroborate, the other, And next, 
‘Us a maxime among the Peripatericks 
themfelves, That natural caufes al- 
ways act asmuch, as they-ean, And 
certainly,as. to our cafe, wherein we 
treat not of living creatures, I cannot 
but think the Axiom phyfically de- 
monftrative, . Bor inanimate Agents 
a& not by choice, but by ‘a neceffary 
impulfe, and.not being endow'd with 
Underftanding and Will, cannotof 
themfelves be able to moderate orto 
{ufpend. their, aGions. And.as for 
what Themeftzus alledges, that it was 
neceflary. forthe Prefervation of 
Coidand Heat, that they/fhould. be 
endowed with {uch a power of | 
| ee cet fends 
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tehding ‘themfelves, I muft freely 
confels, that’ though in living crea- 
tures, and efpecially in the bodies of 
the perfe&er forts of Animals, I do 
in divers’ cafes allow arguments 
drawn from final caufes ; yee where 
otily inanimate bodies are concern’d, 
Ido not eafily fuffer my fel fto be pre- 
vail’d upon by fuch Arguments, Nor 
isthere any danger, thar Cold and 
Heat, whofe caules are fo radicated 
in Nature, fhould.be loft outof the 
World, in cafe each parcel of mat- 
ter, that happens to be ftirrounded 
with bodics,- wherein a contraty 
quality is predominant, were not en- 
dowed with an incomprehenfible fas 
culty of {elf invigoration. And Na- 
tufecither does: not need the-helpot 
thisimaginary power, or oftentimes 
has recourfe unto it to very little pur- 
fe. fince we fee, that thefe Qua- 
lities {ubfift inthe’ world; and yet de 
faéo the bottles of Water, Wine, 
and other Liquors, that are carried 
upand down in the Summer, are re- 
gularly warmed by the Ambient Air. 
And in 44u{covy and other cold Nors 
thern Countries, Men, and other 
Li 4 Ani- 


























Animals have oftentimes their Vital 
Heat deftroyed by the cold that {ur- 
rounds them, being thereby aGually 
frozen to death, And I fomewhac 
wonder, that the followers of Art- 
flotle fhould not take notice of that 
famous Experiment, which he him- 
felf delivers, where he teaches, that 
hot water will fooner congeal then 
cold. For ifthe matter of fa& were. 
true, it would {uficiently manifeft, 
that the heat harboured in the water, 
is deftroyed, not invigorated by the 
coldnefs ofthe Air that furrounds it ; 
fo that Themifttw mutt, 1 fear, on this 
occafion, take fan@uary in my .ob- 
fervation, andto keep Arz/fotle from 
deftroying his own opinion, with his 
own Experiment, had beft fay, as I 
do, thatitisnotctrue, And though 
it is not to be denied, that white fur- 
rounded with black, or black with 
white, becomes thereby the more 
confpicuous ; yet “tis acknowledged, 
that there is no real increafe, or in- 
tenfion ofeither quality, but only,a 
comparative one in reference to our 
fenfes obtain’d by this Collation. 
Nor does a Pumice-ftone grow more 
| . dry 
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| dry, then it wasinthe fire or earth, 





by being transferred into the Air or 
Water, and confequently environed 
with either of thoferwo fluids, which 
Themiftzus and his Schools teach us to 
be moift Elements: neither will you 
expect to find a piece of dim glafs be- 
come really more tran{parent, 
though ove fhould fet it in.a frame of 
Ebony, shough that wood be fo opa- 
cous as to be black. And whereas 
‘cis commonly alledged, asa proot 
of the power, Nature has given Bo- 
dies of flying their contrasies, that 
drops of water falling upon a Table, 
will gather’ themfelves into little 
globes, to avoid the contrary quality 
in the Table,; and keep themlelves 
from being fwallowed up by the dry 
wood; the caufe pretended has no 
intereft inthe effet, bur little drops 
of water, where the gravity is not 
sreat enough to furmount the action 
of the ambient fluid, if they meet 

with {mall duft upon a Table, they 

doas they roul along; gather it up, 

and their furfaces being covered with 

ir, do pot immediately touch the 

board, which elfe' they would ftick 
tO. 
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to, And to thow you, that the 
Globular figure, which the drops of 


times acquire, proceeds not from 


their flying of drinefs, but either from _ 


their being every way prefsd, at leaft 
almoft equally ( for in fome cafes al- 
fo they are not exactly round) by 
fome ambient fluid, of a difagree- 
ing Nature, or from fome other 
caufe differing from that the Schools 
would give, .I {hail defire you totake 
notice, that the drops of water, that 
{wim in Oy!, fo as tobe furrounded 
with it, will likewife be Globular ; 
and yet Oyl is a true and’ moiftening 
liquor, as well as water, And the 
drops of Quickfilver, though upon a 
Table they are more difpofed, then 
water, to gather themfelves: intova 
round figure; yet that they doitnor 
as humid Bodies, isevident, becaufe 
Quickfilver broken into drops, will 
have moft of them ‘Globular, not 
only in Oyl, butin Water, And to 
fhow you, that ’tis from the incon- 
gruity,it has co certain bodies, that 
its drops will not ftick wpona Table, 
hor upon fome other bodies, but ga- 

ther 
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water, atid other Liquors, fome: | 






le} gher themfelves into little fpheres, as 


sil} iff they;defigned to-touch the wood- 
ts} den Plain but inaPomt; To mani- 
im} fefk this, Lfay,.weneed but takeno- 


Om 


tice, that though the fame drops 


| will rerain the fame figure on Stone 


| co Gold, and lofe their Globulouf- 
nefsupon it, though Gold bea far j74.,,. of 
drier body then Wood, which, as far fuidity, 
as diftillation can manifeft, muft Set-1% 


or Iron, yet they will readily adhere 


have in it fore of humid parts of fe- 
veral, kinds, (1 mean both watery 
and:upétvous, ): Bue this. ntay relith 
ofa digrefion; my: task being only 
to-examine the -Aatiperiftafis of cold 
and heat, ‘concerning which think! 
had wery juft caufe to pronounce the 
vulgar conceit very unconfonant tO 
thenatureof inanimate beings. For 
the  Peripateticks talk of Cold ‘and 
Heat furroundedby the oppofite qua- 
lity, asif both of them had an unders 
ftanding; andforefight, that in cafe 

it did not gather. up “its {picits,’and 

frourly play irspast again{t the oppo- 

fite thar diftrefies ity 1c muft infalli- 

bly perifh : and asif being confcious 

roitsfelf, of having a power of felf 
| inVvigo- 
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invigoration, at the prefence ‘ofvits 
Adverfary, it were able to encou- 
rage it felf like the Heroe in the Po- | 
et, thatlaid, une animis opus eft, 
Enea nusc pettore. firmo, which ine |! 
deed is to transform Phyfical agents 
into Moral ones, | 


12, Eleuth.The validity of the Peripas | 
tetick Argument,drawn from Reafon, 
confidered abftraGedly from Expe:z 
rience, I thall leave Themiftius'to dif- 
pute out with you, at more leifure, 
And fince you well know, that the 
only Arguments Talledge to’ counte- 


nance Antzperiftafis, were buile upon 
Experience, as judging them either 
the beft or the only good ones, I long 
to hear what you will fay to the Ex- 
amples that have been produced of 
that which you deny, | 


13.Carneades, That, €leutherius,which 
I have to anfwer to the examples that 
are urged, either by the Schools, or 
by you in favour of Antiperiftafis, 
confifts of two parts, For ‘frft I 
| : might 
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might fhow, that as reafon declares 
openly againft the common Opini- 
on, fo there are Experiments which 
favour mine, and.which may be op- 
| pofed to thofeyou have alledged for 
| the contrary do&rine. And fecozdly, 
| Imight reprefent, that of thofe ex- 
| amples, fome are falfe, others doudt- 
| ful; and thofe . that are neither of 
| thefe two, are infufficcent, or capable 
| of bezng otherwife explicated,. without 
the help of your Hypothefis, But»tor 
| brevities fake, 1 fhall not manage 
_ thefe two replies apart, but mention, 
| as occafion fhall ferve, the Experi- 
| ments,.that favour my opinion, a- 
| mong my other .an{wers, to what 
you have been pleafed to urge on the 

| behalf of Avz/totle. 
14. To begin then with that grand 
| Experiment, which 1. remember a 
| late. Champion. for Aatipertftafis, 
| makes hisleading Argument to efta- 
| blith it, and which is fo generally 
| urged.on that occafion, I mean the 
heating of quick- Lime in cold water. 
I confefs I cannot but admire the La- 
zinefs and, Credulity. of Mankind, 
which have fo long, and generally 
SR ty acquicte'd 
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7a 
acquiefe’d in what they might {6 eaffs 
ly have found tobe falfe, This Ifay, 
becaufe I was poffibly the firtt, chat 


ftant a Tradition; yet I doubt-not, 
that you will foon be brought to take 
itas well asI, for as great as popu. | 
lar anerror. For to let you mani- 
feftly fee, how little the Incalefcence 
of the quick-Lime needs be allowed | 
to proceed fromthe coldnefs of the | 
ambient water, if inftead of cold was | 
ter, you quench it with hot ‘water, | 
the Ebullition of the Irquor, will not | 


only be asgreat, asif the water were |j.0! 


cold, but oftentimes far greater. As | 
i have fometimes for curtofity remo- 
ved boiling water from the fire, and 
when the liquor had left of boiling, | 
but was yet {calding hot, I put into 
it a convenient quantity of quick- 
Lime, and after a while, the water, | 
which, as [ faid, had ceasd from 
boiling, began toboil afreth, with fo 
much vehemence, and fuch large and 
copious bubbles, that it’ threatned | 
to run over the Pot, of which,’ be- 
fore'the effervefcence, a confiderable 

me part 
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ih) part was left unfill’d. And this was 


i| 


| no more then what! might well look 


for, hot water being much fitter 
then cold to pervade nimbly the bo- 
dy ofthe Lime, and haftily diffolve, 
and fet at liberty the igneous and fa- 


| line parts, wherewith it abounds, 
| And how much a greater intereft 


{alts may have in fuch incalefcencies, 
then Cold, I have alfo taken plea{ure 
totry, by pouring Acid {pirits, and 
particularly {pirit of fale upon good 
quick-Lime, For by this means 
there would be a far greater degree 
of heatexcited, then it I had inftead 


_of fpirit of Sale ufed common water : 


And this, whether I imploy’dthe fpi- 
ritcoldor hot. For in either cafe, 
fo {mall a portion as about the big- 
nefsofa Walnut of Lime put intoa 
{mall glafs, would by the addition of 


alittle {piris of Salt put to it by de- 


grees, both hifs, and {moak, and 
boil very furprizingly, and notwith- 
fianding the {mall quantity of the 
matter, would conceive fo great.a 
heat, thatI was not able to hold the 
slafs in my hand, And to fhow 
fome friends, how little, heat excited 
in 
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in quick-Lime by cold water, pro- 
ceeds barely from the coldnefs of that 
liquor); I caus’d a parcel of good 
Lime to be beaten {mall, and purting 
one part of it into a glafs veffel, I 
drench’d it plentifully with oyl of 
Turpentine, more then it would im- 
bibe, and the other portion of the 
Lime [likewife drench’d with com- 
mon water: both thefe liquors ha- 
ving ftood in the fame room, that 
they might be reduc’d by the fame 
Ambient Air, to a like degree of 
coldnefs; the event of this Trial was 
CwhatI look’d for) that the oyl of 
Turpentine, notwithftanding its a@tu- 
al coldnefs, and the great fubtilty 
and piercingnefs of parts, ‘which ie 
has in common with other Chymical 
-oyls, being of an incongruous Tex- 
ture feem’d not to make any diffolu- 
tion of the powdered Lime; and did 
not, for feveral hours, that I kept it, 
produce, that I perceived, ‘any fens 
fible heat inthe Lime. ‘Whereas to 
fhow, that ’ewasnot the fault ofthe 
Lime, that part of it, on’ which com- 
mon water had been poured, ‘ did af- 
ter a little while conceive fo ftrong’a 

heat, 
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heat, that it broke a large open- 
-mouth’d-glafs, into whofe bottom 
it was put, andnot only grew fo hor, 
thatI could not endure to hold icin 
my hand, but {ent out at the mouth 
ofthe glafs, though that were confi- 
derably diftant fromthe Lime, a co- 


| pious white fume, fo hot, that J 
_ could not well fuffer the holding of 
/| my hand over it, And to preventa 
 poffible, though invalid, objection, 
which I forefaw might be drawn a- 
_ gainft che Experiment made with oy] 
| of Turpentine, fromthe Oleaginous 
Nature of that liquor; I covered a 
| piece of the fame fort of quick-Lime; 


‘Thave been fpeaking of, with highly 
rectified fpirit of Wine; but though 
I left them together all night, yet I 
perceived not, that the liquor had at 


| all flack’d the Lime, which continu- 


ed in an intire lump, till upon the 
{ubftituting of common water, it did, 
asI remember, quickly appear to be 
flack’d, fince it fell affunder’ into-a 
kind of minute white powder, which 
was (bating thecolour) almoft like 
mud, and would eafily by a little 
fhaking be difperft,like ic,chrough the 
water, Aaa Eleue 
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15 .Eleutherius,L ingenioutfly contefs 
to you,Carneades,that what you fay fur: 
prizes me, for I thought it fuperfluous 
to try my felf,fo acknowledged anEx- 
periment, being notable to imagine, 
that fo many learned men for fo mas 
ny Ages, fhould fo unanimoutly and 
confidently deliver a matter of fac, 

of which, if it were not true, the 
falfity could be{fo eafily. difcovered. 


16. Carneades, For my part,Eleuthe- 
viuss 1 confefs | am wontto doubt of 
what they teach,that feldom or never 
doubt. And hope you will forgive 
me, ifhaving found an affertion-fo 
general and uncontroul d of a falfity 
{o eafie to be difprov’d, I be. incli- 
nable to fulpe& the Truth of their 
other inferior Traditions about e4z- 
tiperiftafis; and ofthefe | will menti- 
on the two chiefeft I, have met with 
among the moderns ( for being con- 
triv;d Experiments, 1 prefume you | 
will eafily believe they came not |, 
from 4rsftotle, nor the. Anctenter | 
3 | | School- 
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Schoolmen. that commented upon 
Him. ) 

17, The firft of thefe is. the freez- 
ing a Pottoa Joynt-ftool, by a mix- 
ture of {now and falt, by the fires 
fide; in which cafe ‘tis pretended, 
thatthe fire does fo intend thescold, 
as to enable it to congeal the water, 
that ftagnated upon the furface of the 
ftool, betwixt That and the bottom 
of the Por. But bow little need 
there is of Autipersftajis in this Expe- 
riment, you may guefsby this, thac 
Ihave purpofely made it with good 
fuccefs, ina place in which there nei- 
ther was, nor ever probably had been 
afire, the room being deftitute ofa 
Chimney. And this Trial of mine 
Icould confirm by divers other Ex- 


‘| periments ofthe like nature, but that 
| this one is fufhciene, 


18, Iproceed therefore to the 


t) other Experiment, which is deliver- 
| ed by .very learned men, and for 


whom I have a great refpect: ace 
cording to thefe, if you take a fome- 


| what large Pot, and having fill’d it 
| almoft with fgow, place in the midle 
‘l) of the fnow Vial fullof water; this 


Aaa 2 Por 
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Pot being put over the fire, the cold- 
nefs of the {now will be fo intended 
by the heat, from which it flies into 
the water, that it will turn that lis 
quorintoice, But though I feveral 
times tri’dthis Experiment, yet nei- 
ther in earthen, nor in filver vefiels, 
could I ever produce the promifed 
ice, And] remember, that'an emi- 
nently learned man, that wondered 
to find me fo diffident of what he 
{aid, he knew to be true, readily un- | 
dertook to convince me by an Ocular 
proof, but with no better fuccets 
then I had had before,So that the Ar- | 
sument may be plaufibly enough re- || | 
corted upon them that urge it. 

19. Andincafe the Trial fhould | 
f{ucceed fometime or other (for that 
it doth not ordinarily, I have fhown 
already ) yet will there be no necefli- | 
ty of deriving the effects from» Antipe- | 
viftafis, For though in {uch cafes the | 
fire would contribute to the prodncti- | 
on of the effeét, by haftening the dif- | 
folution ofthe {now, yet the heat of | 
the fire does but remotely, and by 
accident caufe,the prodyétion of ice, 
fince other Agents will¥o the fame 
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thing, that are qualified to: make a 
quick diffolution of the fnow,; whe- 
ther they be hot orno ;.asLhave tri'd 
thac fpiric-and crude fale of Nitre, 
will either of them by a due applica- 
tion, bring {now, by diflolving it, to 
congeal. water, though the Spirit and 
the Nitre be generally agreed upon to 
affually cold, and:one, it-not both of 
them, to be potentzally cold too, 

20. Having thus difpatch’d: the 
Ex periments pretended to evince an 
Antipertftafis,; 1 mul now examine 
the Odfervatzons, that are alledg’d to 
that purpofe, of which the»principal, 
if not the only, are thefe. » The colds 
nefs of the middle Region of the Air, 
The increafe of mens -{tomacks °in 
Winter., The generation of Hails 
andthe heat.and cold in Cellars, and 
other Subterraneal places; when: the 
contrary Quality reignsin the Air. 

21, To» begin: with:the: firft: of. 
thefe :) I will notnow.difpure; whe- 
ther the fecond Region’ of the Air, 
have really that coldnefs that is wont 
to be. afcrib’d. to its. Though our 
Friend); Mr; Boyle feems to: doubt, 
whetherthat Regions: being: always, 

| Aaa 3 and 
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and.every wherecold, have’ been as 
{trongly proved, as aflerted, But 
pafling over that Queftion, I fee no 
need of imploring the help of Avtipe- 
rt(tafis, to keepthe fecond Region of 
the Airfor the moft:pare cool, For 
without at all raking in the caufe 
imagin‘d by the Schools, “am obvious 
and {ufficient one may be eafily af- 
fign'd, For the Air being,’ as to 
fenfe, cold of itsown nature, fo that 
when we feel ithot, itis made foby 
fome adventitious agent, and that 
agent being for the moft part the 
Sun, who heats the Air chiefly, 
though not only, by its refle&ed 
beams; theirheat:is fo:languid, by 
that time they arrive, difpers’d, at 
the fecond Region of the Air, that 
they are not able to overpower its 
Natural coldnefs, \ increafed per- 
chance by fome frigorifick » {pirits, 
that may: find’a more: commodious | 
harbour there, » then in other parts of | 
‘thé,Atmofphere; - And whatever be 
-thetrue:caufe’ of the coldnefs in the - 
middle: region of the’Air; I cannot 
butadmire toifind, that Coldnefs fo 
confidently -alcrib’d: 19 Antiperifiafis, 
i) * ipa ay ae ee 9 ; by 
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727 ) 
by: Themifteus and his Friends the Ari- 
flotelzans’:'For according to them, 
‘tis the Nature of the Element of Air 
to be as ‘well horas moift, and ac- 
cording to the fame’ Perspateticks, 
both the: upper Region of the Air al- 
ways, and the lower in Summer is 
hor, the former by the neighbour- 
hood of the*imaginary Element of 
fite; and the latrer by the refleétion 

the Sunzbeams from the Earth: 

7 | Which two Pofitions being laid toge- 

_ ther; I would fain learn of any Arts 
ffotélian, how’ Aatiperiftafis comes to 
take place here > For, according to 
them, thofe Bodies have cth@fr cold 
and‘heat increas d by Avtiperiftafis, 
that are on both hands affail’d by Bo- 
dies of a contrary Quality, to that 
which is natural to the furrounded 
Bédy, whereas ‘the whole Element 
of Air, and confequently the middle 
Region, being, as they would pere 
{wade us, bot, of its own Nature ; 
what fhadow of probability is there, 
that the higheft and loweft Regions, 
by being hot,’ fhould make the 
‘middle Region, ‘which is alfo natu- 
rally hot, intenfly and durably cold. 
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Butthough the objeétion»is fo clear, 
that ic needs not to be. infifted on’ 
yet becaufe ‘tis but an Argument ad 
hominem, 1 fhall add this for their 
fakes, that are not in this. point Pers- 
pateticks; That it does not appear to 
me, that if the Air be naturally ra- 
ther cold, then hot; the fecond Re- 
gion muft owe the Jzten{nefs of that 
Quality to Antiperitafis. Forwghe 
ground of the opinion, | oppofe, bel 

this, Thatboth the firftandthe third 
Regions are confiderably hot, I 
would gladly find ic prov’d as to the 
upper Region. I confefs I haverot 
tound @he affcrtion contradicted, but 
that, as little convinces me, as the 


uncontroulednefs of the Tradition 


about quick-Lime, thatI lately con- 
futed. . *Tistrue,. there are: two rea-z 
fons alledged, to evince the heatof 
the{upreme Region of the Air, but 
neither of them to me feems cogent. 
For the firft is, that the Vicinity of 
this Region to the Element of | fire 
Makes it partake a. high degree of 
Hear. But if we confider the dj- 
fiance of that Element, which they 
place contiguous to the Orb ofthe 
oo Moon, 
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Moon, and how little nearer toie 
_ theconcave part of the upper Region 

is, then the Convex of the middle, 
we may eafily conceive, that in two 
diftances, that are both of them fo 
immenfes {o fmall a di{parity cannot be 
much (ifatall) more confiderable, 
then the greater nearnels of one fide 
ofa fheet of paper held at three yards 
diftance from an ordinary fire, in 
| comparifon of the diftance of the 
| other fide of the fame paper 5 or then 
the diftances of a fmall Wart, and 
of the neighbouring parts of the face, 
when aman’ comes within 2. or 3. 
yards ofthe fire, But'tis not worth 
while to profecute this Confiderati- 
on; becaufe the Argument: againft 
which’tis alledg’d, isbuilt upon the 
groundlefs.{uppofition of the Ele- 
ment of fire, 4 figment which many 
of themfelves do dayly grow afham‘d 
of; as indeed its exiftence is as little 
tobe difcovered by reafon, as per- 
ceiv'd by fenfe. 

22, Theother Argument for the 
heat ofthe third Region of the Air, 
is, that fiety,Meteors are kindled by 
it, But not now to queftion, one 
x ther 
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; 730 
ther all Meteors that’ fhine, and 
therefore pats for fiery, are really 
kindled exhalations 3 we fee, that .ia | 
the lower Region»ofthe Air, andoin +) 
Winter, thofe fires that are called | 
either Helena, or Cafforand Pollux,are 
generated in great ftorms, and hang 
about the fails and fhrouds: of Ships, 
Nay, do not we much more fre- 
quently fee, that Lightning is produ- 
ced at all feafons of the year (forin 
warmer Countries thoufands have 
obferved it cothunder (and fo have 
I) in Winter:) in the middle region 
of the Air, And fnce*tisnotthe heat 
of the inferior part ofthe Air, that 
kindles rhofe Exhalations 3 and zf not- 
withftanding the Coldnefs:of the fe- 
cond Region, fiery: Meteorsimay be 
frequently generated theres 1 fee no 
reafon why the Produ&ion of fuch 
Meteors fhould argue the: heat of the 
third Region of the Air. And if that 
Region be not: hot, chencit will, oI 
prefume, be eafily granted, that the 
coldnefsiof the fecond muft veryim: 
properly be attributed to fuch an Ay- 
tiperiftafis, as it is generally afcribed 


23,1 








23. I come next'to confider that 
Aphoriftical faying of ypocrates, 
Ventres hyeme efje calidsores, together 
with: the Obfervation wheréon it 
feerns to have been grounded. °} will 
notnowexamine, whether any argu- 
mentsfor the contrary may be drawn 
from the heat and=thirft men feel in 
Summer, and the refrefhment they 
thenifind by Drinks»and Fruits, and 
other Aliments that are actuallycold, 
For'that which I principally intended 
tofay, is this, That I much more 
doubt:the matter of fa& delivered in 
the Aphorifm, then that,in cafe it be 
true, ic may be made out without 
the helpof Avtspersftajis in the valgar 
and'S cholaftick notion of that Term. 

24): 1 confider'then firft, chat’ the 
proof; that is wont to be brouglit of 
the greater heat of mens ftomacks in 
Winter, is, that men are wont to 
have then a greater appetite to their 
meat, Butthough] pay fo much re- 
fpe& to the great Hypocrates, asto 
allow the A phorifm in a fenfe'; * yet I 
admit it co be true but upon an Hypo- 
thefis, that I do not admit ‘to be fo. 
For'the Aphorifm fuppofes, gat 
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digeftion of meat in the ftomack is 
made by heat, and confequently, that 
the ftronger digeftion, that is wont 
tobe made in: Winter, is an argu- 
ment of the ftomacks being then hot- 
ter, then at other feafons of the year, 
But the Erronioufnefs of this {uppofi- 
tion, I think, I need not folemnly 
prove to Eleuthertm; who I doubt:not 
hastaken notice of feveral things:in 
Nature, that agree not with it, .and 
particularly of the-ftrong concoion, 
that is made in the ftomacks of divers 
ravenous fifhes, whofe ftomacks and 
blood are yet, as I) have purpofely 
obferved, fenfibly; cold: but. if it 
fhould in fomecaies:prove true, that 
there is really in:mens bodies a far 
greater heat in Winter then in Sum- 
mer; yet this would. not infer an 
Antiperstafis inthe fenfe, wherein' I 
oppofe it, For the vital heat lodg’d 
inthe heart, always generating out 
of the blood and juices, that continu- 
ally circulate through that part, 
great ftore of {pirits and warm-exha- 
lations, which are wont. to tranfpire 
through the pores of the skin in much 
gteater quantities, then, ‘notwith- 
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ftanding the affirmations of Sanédorius, 
~ anything but my own Trials could 
have perfwaded me, chefe warm 
{teams finding the, pores of the skin 
firaitned and fhut up, grow more 
and more copious inthe body, and 
thereby heat the ftomack, as well as 
theother internal parts ofit; And 
perhaps alfo the fame frigorifick 
Corpufcles or Temperature of the 
Air, that produce cold in Winter, 
may by fhutting in certain kinds of 
Effluvza, or perhaps altering the 
motion or Texture of-the blood, re- 
duce icto fuch a difpofition, as that 
the appetite fhall be increas’d, as 
well as the concoétion in the ftomack 
promoted by the Stomachical menftru- 
um, or ferment, which either 1s 
newly generated in Winter, of 
more copioutly fupplied ( by. the cir- 
culating of the blood to the ftomack ) 
in that feafon then in. others, And 
to fhow, that a good appetite may 
be procur'd by agents endow'd with 
very diftin& and contrary qualities : 
do not we fee, that; {picy Sauces, 
Wine and Vineger do all of them, 1n 
moft men, beget an appetire, thonal 
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thetwo former be confefledly hot, 
and the latter cold. And fo Worm- 
wood, and juice of Lemmons have 
both of them frequently reliv'd’ dull 
and weak ftomacks, though the one 
be confefledly ahotfimple, and ‘the 
‘other acold. And in fome cafes, ei- 
ther the frigorifick Corpufcles thems 
felves, and perhaps fome other un- 
known to us, that they may: bring 
along with them, may fo follicite 
the ftomack, as to breed an eager aps 
petite, not precilely by their being 
cold or hot, but by their peculiar na- 
tures aswe have inftances of fome, 
that in thefe parts by walking on the 
{now,- procure to themfelves a> Buli- 
mus, And the learned Fromundus re- 
lating, how he -himfelf ‘by walking 
long on the fnow, was furpriz d with 
fuch'a BsAiisa, takes notice, that 
the chief caufe ofthe fainting ‘was in 
the ftomack: And that he found’by 


his'‘own experience, that that pare 
was difcompos dj‘convell’d, and*pro- 
vok’d to caft: To which he adds, 
( what makes much for my prefent 
purpofe) that'he now thinks the chief 
caufe of the Bulimia to confift in cer- 
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tain fteams, that do peculiarly affeé 
the ftomack, which they gnaw and 
diftend. And juft before he ob- 
ferves, that {training to fetch deep 
coughs is.a prefent remedy in this di- 
ftemper, by dilcharging the ftomack 
and Lungs of thofe {nowy - {pirits, 
which were either attraGed in refpi- 
ration, or hadfome other way infi- 
nuated themielves into thofe parts : 
So that befides the cold abftra@edly 
confider’d, the ftomack may be pe... 
culiarly.affe&ed by other, either ar- 
tributes or concomitants, of the fri- 
gorifick Corpufcles, that grow poz 
werful in frofty weather; with which 
it well agrees, that divers have been 
obferved to be {ubje& to Bulimias’s in 
thefe parts of the world, though in 
our. warmer Climates fuch men ene 
dure nothing near {o great a cold, 
nor.are fo much inconvenienced: by 
it, as multitudes of others,. that in 
Nova Zembla, and other gelid Regis 
ons never complain‘: of having con. 
tra&ed even inthe midft of Winter, 
any fuch difeafe. | 

25. Another argument that is {pe- 
cious enough, urg’din favour of Az 
: — tperiftafis, 
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tiperiftafis, is borrowed from the pros 
duéion of Hail, which is prefum’d to 
be generated in Summer only; not in 
Winter, and, according to Arijtotle 
and the Schools, is made in the low- 
eft Region of the Air, by the cold of 
the falling drops of rain fo highly in- 
tended by the warmth it meets with 
in the Air near the Earth, as to con- 
geal the water wherein “tis harbour. 
But though! freely confefs to you, 
that I chink the generation of Hail dif- 
ficulr enough to be folidly explica- 
ted; yet I {cruple not to reject the 
receiv’'d doctrine about it, for feveral 
reafons, of which J will now name 
four. 

2.6, For in the firft place, *tis not 
univerfally true, asis fuppos'd, and 
the Ariftotelian do&rine requires, 
that Hail falls noe but in Summer, or 
very hot weather, For I have my 
{elf obferv’d it’ within this twelve 
moneth, to Hail at the latterend of 
November, and that, when {ome fro- 
{ty days have preceded, and when 
the coldnefs of the weather was com- 
plain’d of. Nay, the longeft fhower 
of Hail, that either], or fome others 

ay! ye: remember 





remember our felves to have ever 
known, I obferv’d to fall about a 
week before the end of Fawsary, ona 
night preceded by a very frofty day, 
which it felf was preceded by a (harp 
fit of frofty weather. And here [ 
muft notpreter mit this circumftance, 
that when the tedious fhower was 
over, there came to the honfe, 
where J then was, a maid, that is fer- 
vantto one of my Domefticks, and 
related to her Mafter, and. others, 
how fhe was for a good while mifled 
out of the beaten way, where the 
| ftorm found her by an gnu fatuus, 

which fhe followed, till by its paf- 
| fing over a place, where fhe found an 
| unpaffable hedge, it both fhow'd her, 
| that fhe was out of her way, and 
| that it was no candle, though {hehad 
| fo confidently thought it one, that 
fhe call’d out tothe party, fhe pre- 
fum’d it tobe carried by. I will 
leave Tvemi(tius to unriddle, how the 
No@urnal Air could kindle a fiery 
Meteor by its coldnefs, and at the 
{ame time congeal the falling drops 
of water into ice by its warmth, and 
fhall only add, varie ‘doubt not but 
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other obfervations of the like kind 
havebcen often made, though pet- 
haps feldom recorded. For within | 
thecompa{s of a very few weeks of 
the ftorm, fome fervants of mine af- | 
firm’d themfelves to have obferved it 
to Hail two or three times befides 
that already mention’d., 

27. Next, if Avsflotle have rightly 
affign’d the caufe of Hail, ‘tis fome- 
what, ftrange it fhould not. fall far 
more frequently in Summer, and 
efpecially in hor Climates, then it 
does, confidering how often in all 
probability the drops of rain fall. cold 
out of the fecond Region into the 
warm Air of the firft, And more 
firange it is, That even in thofe parts 
of e£gypt, where it: rains frequently 
enough and plentifully ( for fo Profper 
Alpinus, that liv'd long there, aflures 
us itdoes ) though not about Grand 
_ Cairo, yet about Alexandria.and Pelue 
frum, it fhould never Hail. no more 
then Snow, as the fame learned Phy- 
fician . (‘a.witnefs above exception ) 
affirms. Befides, whereas.it is pre- 
tended, that Snow 1s generated. in 
the. upper Region of the Ait, ane 
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Hail always in the lower, my own 
obfervation has afforded me many in- 
ftances, that feem to contradi& the 
Tradition. For I have obferved in 
I know not how many great grains of 
Hail, that befidesa hard tranfparent 
icy fhell, there was as ‘twere a {nowy 
Pith of a foft and white fubftance, 
and this {nowy part was moft commonly 
in the middle of the icy, which made 
me call it Pith, bute fometzmes other- 
wife. And lafily, whereas the fa- 
vourers of Antiperiftafis would have 
the Drops of rain in their defcent, to 
be congeal'd apart in the ambient 
Air; notto urge, how little the ir- 
regular and Angular figures we often 
/ meet with in Hail does countenance 
| this do&trine; Hail often falls in 
| grains, toogreat by odds to be fitto 
| comply with Arsffotles conceit. For 
| not to mention the grains of Hail I 
| have obferved my felf to be of a big- 
|. nefs unfuitable to this opinion, divers 


‘} learned eye-witneffes have inform’d 


me of their having obfervd. much 
| gteater then thofeI have done; and 
particularly an eminent Vértwofo of 


df unqueftionable credit, affirm’d both 
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to me and to an Affembly of Virtuof, | 
that he had fome years ago at Lyons ‘| 
in France obferv’d-a fhower of Hail, | 
many of whofe grains were as big as | 
ordinary Tennis-balls, and which did | 
the Windows and Tyles a mifchief 


anf{werable to that unufual bulk, And 4) 


Bartholinus attirms, that he himfelf | 
obferv’d, in another fhower of Hail, | 
- grains of a more unwonted fize; a 
fingle grain weighing no lefs thena }; 
whole pound. . But though this it felf | 
is little in comparifon of what J re- | 


member I have fomewhere met with | 


in learned Authors, yet it may abun- | 
dantly {uffice to difprove the vulgar | 
conceit about the generation of Hail, | 
till we meet in thefe Countries with |; 
fhowers of rain, whofe fingle drops | 
prove to be of {uch a bignefs; which | 
I prefume thofe that afcribe Hailto | 
Antiperi(tafis will not eafily fhow us. 
28. I come now to confider the 
Jaft and indeed the chiefeft example, 
that is given of Aatzperiftafis, namely 
the coldnefs of Cellars, and other 
{ubterraneal Vaults in Summer, and 
their heat in Winter, And as the 
Argument, wont to be drawn from 
hence 








| (741) 
hence, confifts of two parts, I will 
examine each of them by its felf. 
29. And firft, as to the refrefhing 
coldnefs, that fubterraneal places are 
wont to afford us inSummer, I both 
deny, that they are then colder than 
in Winter ; and I fay, that though 
they were, that coldnefs would not 
neceflarily infer an Avtzperiftafis. 

30. We muft confider then, that 
in Summer our Bodies having for 
many days, if not fome weeks, or 
perhaps months, been conftantly ens 
viron'd with an Air, which, at that 
feafon of-the year, is much hotter, 
| thef ‘tis wont to be in Winter, or in 
Other feafons, our fenfes may eafily 
| impofe upon us, and we may be 
| much miftaken, by concluding upon 
their Teftimony, that the fubrerras 
neal Afr we then find fo cool, is re- 


. | ally colder, then it was in Winter, 


-orat the Spring; as they that come 
out of hot Baths think the Air of the 

_ adjoyning rooms very frefh and cool, 
| which they found to be very warm, 
| when coming out of the open Air, 
they went through thofe warm 
rooms to the Bath, and the deepnefs 
Bbb 3 and 
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and retirednefs of thefe fubterraneal 
Caves keep the Air, they harbour d, 
from being ahy thing. near fo much | 
affe&ted withthe changes.of the fea. | "4 
fon, asthe outward Air thatisfreely |} 
a expos’dto the. Suns warming beams, | 
mi which pierces with any fenfible force | We 












at folittle a way into the ground, that | 1 
et Diggers are not wontto, obferve the | #/ 
it Earth to be dried and difcolour'dby | «& 

geet them beyond the depth of.a-very few | of 
Bee feet. AndIhave found, thatin very | fh 
ae | fhallow Mines not exceeding fix or | (I 
eae! feven yards in depth, though» the | m 
a mouth were wide,. andthe defcene | a 

‘3 perpendicular enough, the. Air was | {e 
oe cool inthe heat of Summer fothae, | th 
oe the free Air and our Bodies.that are | th 
‘ae always, immersd in it, being much |} 1 
We : warmer in Summer thensat~ other, } a 
AS 3 times, and the {ubterraneal Air by, | { 
eet f reafon of its remotenefs from thofe || {i 
th caufes of alteration, continuing ftill | it 
MTGE | the fame, or but very litcle.chang'd, | } 
fie it’s no wonder; there fhould appear || t 
te a difference as to fenfe, .when ous || § 
i bodies pafs from one of themtoana; || 1 
va ther, |i: 
a 31, And {uppofing, but notyields )} j 
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Ing, that the Air of Cellars and 
Vaults were really colder in Summer 
then in VVinter, that is, were-difco- 
vered to havea greater coldnefs, not 
only as tovour fenfe of feeling, but as 
to Weather-glafles ; yet why fhould 
we for all that have recourfe for the 
folution of the difficulty to an Aztzpe- 
viftafis, which ‘tis much harder to un- 
derftand;. ‘then to find out the caufe 
of the Phenomenon, which feems in 
fhort to be this, That whereas 
(which I fhallfoon have occafion to 
mianifeft ) there are warm Exhalati- 
ons, that in all feafons are pientifully 
fent up by the fubterrancal heat, from 
the lower tothe fuperficial parts of 
the Barth, thefe fteams, that in VWVin- 


rer are in great part. reprefs'd, of 


check’d in their'afcent, by the cold 
froft or fnow, that conftipates the 
furface ofthe Earth, and.choaks up 
its pores, thefe Exhalations, Liay, that 
being detain’d in the ground would 
temper the Native coldnets of the 
Barth and Water, and confequently 
that of Springs, and) of the ‘fubrerra- 
neal Air, are by the heat that reigns 
in the outward Air, call’d out at the 
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many pores and chinks, which that 
heat opens on the furface of the 
ground, by which means the water 
of deep Springs and Wells, and the 
fubterraneal Air, being depriv’d of 
that,which is wont fo allay their Na- 
tiveor wonted coldnefs, are left to 
difclofe a higher degree of it, and 


_{eem to have that quality increas’d, 


when indeed it is but freed from the 
mixture of its contrary that weaken- 
ed it, 

32. As for the heat, we find in 
Cellars and Vaults in Winter, the 
folutions already given will be appli- 
cable to that Phenomenon allo, which 


"by this way is yet more eafie to be ac- 


counted for then the other. For ha- 
ving firft queftion’d the matter of faG, 
‘twill not be difficult to fhow, that 
though it were true, it need pot be 
alcrib'd to Antiperiftafis, 

33. I think then, that it may be 
juftly queftion’d, whether Cellars in 
general are hotter in Winter then 
theyareinSummer. For as for the 
Teftimony of our fenfes, upon which 
alone men are wont to conclude the 
affirmative, it may in this cafe eafily 
y vi and 








































and much delude us, For thofe pla- 
ces being {fhelter'd from the winds, 
and kept from a free communication 
with the outward Air, are much lefs 
expos'd then.others to the actionof 
thofe agents, whatever they be, that 
produce cold in the Air. So that 
our bodies being conftantly immers d 
inthe Air refrigerated by the Win- 


_ ter, andconfequently brought nearer 


to the temper of that Air, when we 
bring thofe bodies into Cellars the 


- fubterraneal air muft feem warm to 


us, though in it felf ic were really 


- | invaried as to its temper. 


34. Now that many. Cellars are 
indeed colder in the midft of Winter, 
then in the heat of Summer, though 
not in refpect of our fenfes, yet in res 
{pe& of other bodies that have not 
the fame predifpofitions,I am inducd 


-to believe by fome Experiments of 


_ mine*sown, purpofely made, And 
 firina frofly evening having hung 


outin a Gardentwo feald Weathers 
glaffes, that they might be reduc’d 


| aS near as could be to the temper of 
- the ambient Air, 1 brought one of 


them intoa Cellar, and it foon began 
manifeftly 
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manifefily to rife, and in twovor 
three hours afcended five or fix divi- 
fions, whileft the water in another 
feal’d Weather-glafs, that continued 
{ufpended in the * fame: part of the 
Garden, did rather a little fubfide, 
then atall rife, which is agreeable to 
the firft part of what I was faying ; 
namely, that the Air,’ harbour’d in 
Cellars, is not {o powerfully affected 
by the ordinary efficients: of cold, as 
the free and external air, And now 
as to the fecond part ‘of what Lewas 
faying, that the fubrerraneal ‘Air, 
though it be lefs affeéted’ by the out- 
ward cold, may befomewhat affea- | 
ed by it, inftead of growing hotter 
by Antiperiftafis; Wfhall add, ‘that 
early inthe morning in’ frofty VWea- 
ther the liquor in the fame VVeather- 
olafs appear d more fubfided, then 
over-night, which’ fhows, that: the 
external air did leflen, not intreafe 
the warmth of the air in'the*Cellar, | 
And having there’ plac’d. a «wide | 
mouth’d glafs of oyl, which inthaws 
ing weather remain d-allonight fluid 
asbefore, thefame-liquér, ‘the'very 
next night, which was. bitter froft, 
was 





was {fo far frozen and congeal'd;, as to 
fink in other oyl, and keep its furface 
exaGly, though the glafs were incli- 
ned and) turned upfide down, | And 
profecuting my Trial, 1 found, that 
in a fharp froft, and great {now, the 
liquor, that.on the Thurfday nighe 
was beneath the fourth knub or mark 
of divifion, a fuddem thaw coming 
witha South wind, the next morning 
in. the {ame Cellar thé liquors was ai- 
cended . to;the <eighth mark. And 
continuing the . Weather-glafs in the 
fame Cellar fora. good while,: to 
watch its alterations every night and 
moriing, Iiremember I met with, 
and regiftred more obfervations, that 
confirm’d)me in my opinion, though 
‘tis fo-long ago, that 1 have forgot 
the ;particular ‘circumftances,. And 
after thefe Trials meeting with a 
learned: Polander; ¥/ did without de- 
claring my opinion, inquire of him, 
whether in his Country he had at any 
time obferv’d Beer'to freez in Cellars 
in; frofty weather,: to which he an- 
fwer’d, thatin the coldeft: VVinters, 
ifthe Beer were:{mall, the Barrels 
would oftentimes: be frozen, : but oe 
i 
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if it were ftrong. But I need noe 
have recourfe to forrain Teftimony; 
having my felf obferved here in Eng- 
land more then one Barrel of Beer to. 
be frozen in the Cellar in exceeding 
cold weather. Infomuch that one of 
the Barrels being full, and the liquor 
expanded by freezing, was forc’d 
out at certain chinks, which feem to 
have been made by that expanfive 
force, and the liquor fo eje&ed,: ad- 
hered ina confiderable lump to the 
outfide of the veffel; and yet this 
Cellar had its Windows carefully 
fhut, and noconly was neara Kitch- 
in, where fire was conftantly kepe, 
but, which was more ‘confiderable, 
it had this principal mark of being a 
good Cellar, that in the heat of 
Summer ic usd to afford me drink 
fufficiently cool, And now to res 
quite Eleutherzus with the. Teftimon 
of that very perfon,: Phyfician to the 
Rufstan Emperors; whofe: authori 
he lately alledg’d againft me, I fhall 
confefs, that as he fufpe@s, I had 
conference with this Door, “and 
when I diligently enquired: of him, 
whether their Cellars at A4ufco were 

really 
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really verycold in Summer, he ans 
{wered me, that they were not, and 
that they had diftin@ Cellars for 
Summer and for Winter, that their 
{mall Beer would quickly grow fowr 
in their Cellars in Summer, if their 
veflels were not kept in Snow, that 
therefore their way was to make at 
the bottom of their Summer Cellars 
( to which belong’d a Well to recéive 
the water dropping from the melted 
Snow ) a deep layer of fnow, on 
which they afterwards caft a conve- 
hient. quantity of water, that the 
whole mafs might be turn’d into a 
kind ofice. In this {now they keep 
their Casks, making fometimes a 
layer of Snow, anda layer of Cask; 
and digging out their veffels, as they 
had occafion to ufe them,] By ail 
|. which it may. appear how ground- 
lefly it's azsverfally affirm’d of Cel- 
lars, that as they feem tothe fenfe, fo 
they veally are hotter in Winter then 
in Summer, 3 | 

35. But 2f at fbould happen,(asin {ome 
places ‘tis not impoffible, but that it 
may ) that fome Vaults and Cellars 
are really warmer in Summer then in 

Winter ; 
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Winter ; yet I fee not why this 
fhould reduce us to the acknowledg- 
ment of an Aateperstafis ; for neither 
could the effeét be made out by that, 
nor would there be any neceffity to 
have recourfe to it. 

36. And firft | might content my 
felfto repeat, what I have formerly 
{aid, to thew the incongruity of Aztz- 
perzfta(is in general to Natures ways 
ofa@ing. And I might add, that to 
imagine with fome late Perzpateticks, 
( whom all their reverence to Arzffotle 
has notfo far blinded, as not to let 
them fee the unreafonablenefs of his 
conceit ) that in Winter the warmth 
of the ambient air retreats isto Cel- 
lars and Vaults to fhun its contrary, 
is tomake meer accidents, or at beft 
inanimate agents, a& with know- 
ledge and defign. Butt will rather 
reprefent, that, though e4atspersfta/is 
were intelligible, it were improper 
to alledge it in our cafe. For to in- 
vigorate the warmth of the air by the 
Cold, the air muftaccording to them 
be environ‘’d with other cold bodtes, 
and the heat muft retire it felf as far 
sit can from them, And: accord- 


ingly 
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ingly *tis obferv’d, that in Winter the 
deepeit Cellars are warmeft; but in 
the cafe before us the fubterraneal 
air, though above, it have the cold 
that reigns in VVinter; yet beneath, 
the {ubterraneal heat makes the Earth 
very warm, This I fhail not won- 
der, if you look upon, as new and Pa- 
radoxical. And. therefore I fhall 
apply my felfro the prof of it, and 
toconvince you, I {hall not imploy 


the oblervations of Chymifts and Mi-. 


neralifts, for fear you {hould fufpe& 
them of ignorance or. defign, but] 
will ufe only the authority of a Jearn- 
ed Phyfician, who Ithin® was alfoa 
profeflor of Mathematicks, who in 
but too many points is a ftout Peripa- 
sedack, and who above all this profeffes 


himfelf tobe an.eye-witnefs of what 


he relates... This Author then ins 
forms us, thataboutthe year 1615, 
hehada curiofity. to vifit the Mines 
of Huxgary, and particularly to go 
down into the deep Goden Mine at 
Cremnitz, and that after he, had de- 
{cended fourfcore ora hundred fa- 
thom, he. found it exceffively hot, 


though he had but a flight linnen gar- . 


ment 
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ment on, and though he be a main- 
tainer of Antiperiftafis, yet he affirms 
that notonly the Overfeer and work- | 
men ofthat Mine, but alfo thole of 
divers other Mines unanimoutly affu- | 
redhim, That that lower Region of | 
the Earth wasall the year long very | 
hot, and as well in Winter. as he 
found it in Summer ; fo that it feems 
in Winter the heat of the fubterrane- 
al parts lefs remote from the fuperfi- 
cies, cannot be intended by the cold- 
nefs of the more internal parts of the 
Earth, thofe parts being themfelves 
not always cold, but always hor, 


37. Eleuthert- 


—=Cepimus in hance fodinam per 
gradus valde ftriéos profunde admo- ws, But  hepeacstel ke 
dum defcenderey per regionem certe Carneades 5 re= 


frigidifimam, quam folis veftibus member that - ) 
metallicis opertus, multo frigtdiorem ‘ ¢ | 
fenfi, &c. p. m. 130, this very Author 
| tells you, that 
he found the fupreme region of the 
Earth, as he calls it, which is that 
next the air, exceedingly cold, both 
as he went down into the Mine, and | 
ashe came up again, and that he af- 
cribes that coldnels to Avstiperé(tafis. 
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538, Carneades. 


Right, but you — Inquam defcendi menfe Fulio, qua 
anni tempeftas vigebat calidiffitma, 


may remember fcciffimaque. p.m. 130. 
too, thar he re: 

lates, that ‘twasio Ju!y, ‘and in very 
hot weather, that he went down into 
the Mine, and that to avoid fouling 
his clothes, he put them off, and ex- 
chang’d them for a light loofe Linnen 
garment, {uch as the Diggers wore, 
and this himfelf mentions, as that 
which much increafed the coldnefs 
he felt: So chat if befides this, we 
confider, that he defcénded into a 
cooler place, with a Body already 
affected with the great heat, which 
he elfewhere takes notice, that that 
féafon had given the outward air, and 
perhaps much heated by riding or 
walking to the Mine, we fhall not 
wonder, that he found the change 
very fenfible as he went down; and 
we fhalllefs wonder, that he found 
the upper Region of the Earth, ‘as he 
calls it, more cold when he came up 
again: fince befides the toil of going 
to and fro, and afcending through 
narrow, low, and difficult paflages, 


he came out-of a place exceflively 
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hot; infomuch thathe tells.us, that 
the Overfeer of the Mine would not 
soback with him the fame way he 
came; buttooka far fhorter, though 
it were amore dangerous way, caue 
fing himfelf co be drawn up in a per- 
pendicular Groove, and rendring 
this reafon, that twas very unhealthy; 
when one comes out of a place where 
the Diggers work naked, and where 
one is even melting into {weat, to 
make any. long {tay in the fuperior 
Region of the Earth, , So that. be: - 
fides that this Author, although. he 
maintains -datiperi(tafis, yet he al- 
lows this upper Region, to be horin 
Winter, as well as.cold in Summer, 
and confequently, that.in WVinter it 
has not a cold..region beneath, ..as 
well'as above it, which is enough to 
vindicate the thing for which L firft 
alledged his Teftimony: Befides 
this, I fay, to me, who, though I 
willingly thank him for his Narra- 
tive, am much more {way d by what 
he relates, then by what. he thinks; 
the matter of fa& feems very favours 
able ‘to my opinion; .for you fee, 
that I can juftly refer the cold he fele 
near 
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near the furface of the Earth, to the 
deception ofhis fenfe, bute the heat 
he felt within the bowels of the Earth 
cannot be referred to the fame caufe, 
fince he tells us, that at the top of 
that great and perpendicular Groove, 
by which the Mine-mafter was drawn 


up, there afcended a plentiful {moak, 


that was;even above the’: mouth of it, 
felt aGtually. hot; and befides his?ag.125, 
own confeilion, that the deep parts 
of the Mine, were more then feems 
ingly hot, Icandraw further proofs 
fromthele two circumftances, thacl 
have elfewhere met within his. Nar- 
rative: The one, that on,the fur- 
face of the Earth, it was then excef- 
fively hots another, that the {moak, 
which, not with- 
ftaniding thisheat Exhale ger vin per inf ne 
appeared hor, mitate adhuc fenfibiliter calida ipf{a 


inj Sate, licet fupremam terra regionem 
had inv its.atcene tune frigidiffimarn permeat. Pag.128, 
pafled through : fe alfo pag. 125. 


four or five: hun- 

dred foot ofa) cold region of the 

Earth, whereby it may well be fups 

pofed, to have:been much infrigida- 

ted. To theferelations of the learn- 

ed Aorinus, Lwill add, that the 
Arche 
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Archbithop of @pfal affirms, that in | 
the yeat 15238. being in Poland, he | 
went to vifit thofe deep mountains 
UE One 3 (iaso he terms 
Zn Poni vero mies wand} them): whence 
na ubi videndi caufa J iat they | dig folid 
lvii nomamadivibelettatee: fal, and having 
mentis eruére opulentiffimum Thefau- defcended fifty 
rum falis, veluti Aurum ds Argentum Ladders, found 
ex. Mineris inexhauStis. Olaus Mag. . 
lib, 13. p. 382 in’ the deeper 
places, that the 
workmen were naked, becaufe of 
the heat’: fo that fuppofing the time 
ofthe year not to be confiderable in 
this cafe, it feems by this’ relation; 
that, provided a man defcends low 
enough into the bowels of the Earth, 
he will find ic very hot, even in pla- 
ces that want thofe Metals, or Mar- 
chifites, or other ltke Mineral fab- 
ftances, by the action of faline li- 
quors,. or exhalations, ‘upon which, 
you, Eleatherius, have,’ 1remember, 
fometimes fufpe&ed, that the heat 
obferved in Mines may be produ- 
ced. 
39. I have hitherto fhown, that 
the heat of Cellars and: Vaults. im 
Winter, has been Rs a 
| an 
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and now I come to fhow, that it has 
beenas wnneceffarely afcrib’d to Axti- 
pereftags, For as the air of thofe pla« 
ces is protet&ted fromthe greateft 
part of the adventitious Coldnefs that 
reigns in the outward: Air :. fo» the 
{fubrerraneal gir has a pofitive. caufe 
of heat in Winter, that ip has notin 
Summer, For as I. formerly took 
notice, in Summer the pores of the 
Earth, being dilared and opened by 
heat, the warm exhbalations, that 
were wont to be mingled. with moift 
vapours inthe bowels of the Earth, 
are call’d out, and exhal'd away. 
For as in the Winter the furface of 
the Earth being hardned: by froft, or 
the pores of it choak'd up,. or at leaft 
much obftruGéed, the hot fteams, 
that, asI lately prov’d by our French 
Authors Teftimony ( to which I 
could add, that of eminent Chymifts 
and Mineralifts ) do continually, and 
copioufly enough afcend: from the 
warm Region, or lower partsof the 
Earth, are in great part detained and 
imprifoned in Cellars,'.and other 
{ubterraneal cavities; where confe- 
quently they produce fuch a heat, as 

| Cec 3 to 
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to thofe that come out of the cold 
air, may be very fenfible, And the 
rather, becaufe whileft men, by the 
coldnefs of the feafon, are more 
then ordinarily careful, to ftop up 
the paflages, at which the external 
airmay getin, they da, though de- 
fignlefly, ftop up the vents, at which 
the fubterraneous exhalations might 
getout, And to fhew you, that this 
laft circumftance is not impertinently 
taken notice of, [ fhall tell you, that 
avery grave Author having occafion 
tomencion Cellars, relates it, as a 
practife in divers houfes of a Town; 
where he had: been, to keep vents in 
their deep Cellars, which in the Sum- 
mer, were from time to time o- 
pened, partly to keep the places 
{weet and wholfom, and partly to 
Jet out the warm Exhalations, that 
wouldeife hinder their liquors from 
keeping fo frefh, and well. And 
thefe fteams were affirm’d to have 
been fevera] times taken notice of to 
afcend vifibly into the free air like a 
fmoak, which feveral Phexomena, 
and particularly whatI formerly re- 
lated of the hot fumes, that manifeft- 


ly 
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ly afcended out of the great Groove 
in*the Hangarian Mine, may keep 
us from thinking incredible, 

40. And now by what I have hi- 
therto difcours'd, I have made way 
for the {olution of a Phenomenon, that 
is wont to be much urg’d in favour of 
Antipevifiafis, namely, the imoaking 
of water, that is drawn in irofty 
weather, out of deep Wells and 
Springs. 

4t, But firft I muft advertile you, 


that ’tis improperly enough, that 


fome urge for Avtiperifiafis, {uchex- 
amples asthe ftrange Spring near the 
Temple of Fupiter edmmon, which 
Lucretius and others have oblerved to 
have been exceeding cold in the day 
time, andas hot at night; for, not 
now to examine, whether this {tory 
be not fabulous, or might not be al- 
crib’d to fome crafty trick of the Ido- 
latrous Priefis, that had a mind to 
impdfe upon Alexander, as well as 
others, and procure an admiration 
tothe place; | confider, that this, 
and other the like cafes, fuch as are 
the Springs mentioned inthe Ulands 
of cMaldivie, by Pyrard (a French 

Tee Ona Author, 
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Author, that was fhipwrack’d, and 


liv'dlong in thofe parts ) muft be re- 
ferred to the peculiar Nature of the 
Springs, orfome other hidden caufe, 
fince, if the water of them were but 
ordinary, and the Phenomena were 
the effects of Antiperiftafis, it might 
jufily be expected, that. the like 
fhould happen in all Springs, or at 
leaft in very many, which, that it 
doesnot, common experience fhows 
us, AndI would fay, that this might 
be the cafe of the Spring, you mene 
t10n out of Captain Fames’s Voyage, 
buc that defides, that he does notiay 
exprefly, that i¢ was frozen in July, 
but only that then it afforded him no 
water, which might happen. upon 
diversother accounts; And éefides, 
that ’cis manifeft, that in far hotter 
Countries, where the exceffive heat 
of the Air might more intend the fubz 
terraneal cold, if Antépersftafis could 
doit, there isnotalk.ofany {uch de- 
grce of cold in Summer, as to freez 
the Springs; defides this, 1 fay, there 
feems to be, through fome miftake 
orother, acontradiGion in the rela- 
tion it felf, fince in the fame Voyage, 
SOMITE he. Sh ES, Speaking 










































og 
{peaking of the fame month of Des 
cember, he exprefly fays, that. their 


Weil was then frozen up, fo, that dig Page 


as,deep as they could, they could come by 
no.maier, . And he complains on-that 
occafion; -of the unwholfomnefs of 
melted{now-water, “Tis true, that 
he foon after mentions a Spring, that 
he found under. a hills fide, which 
did not fo freez, but that he-could 
break the ice and come to it, but by 
his. very fending far from. his houfe 
to that Spring, it appears to have 
been a Confequence, and therefore 
a Proof, of the ufelefnefs of his Well 
in December; as his aflirmation, that 
it continued all the year fo, as to be 
{erviceable, when the ice was bro- 
ken, fhows, that the <Aztzipers(tafis 
did not freez it up.in Summers... And 
having cleared my {elf of fucha Tee 
ftimony of this ingenious. Navigator, 
as would appear very illuftrious, it 
there had been no.miftake about.it, I 
fhall not {cruple to add, that the late 
publither of the) Latin Defcription of 
Denmark and Norway informs us, that 
inor near. that little Danifh Ifland 
Hueewa, wherein the famous 7ycho 
Pe eee Wr built 
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built his 4rant-Burgum, there is one 
Spring among many ordinary ones, 
that even in the coldeft Winter ts ne- 
ver frozen, which, fubjoyns my Au® 
thor; does in thefe regions exceeding 
rarely happen to be found. Olaas 
Magnus alfo re- 





Hancque naturam,lacum fimilem, pro- 
pe Metropolin Nidrofienfem Regnt 
Norvegiay habere compertum eft, eo 
precipue Argumento, quod in mediis 
frigoribus nunquam congelatur. Lib.2. 


lates, that in 
another part of 
the King of Dex- 






marks Domini. 
ons, namely, near Nedrofia, one of 
the chief Cities of Norway, there is a 
Lake, that even in that Northern Rez 
gion never freezes. And the learned 
Fofepbus Acofta mentions, that among 
a very great number of hot Springs 
- tobe met within Peru, eAt the Baths, 
" which they call the Baths of Ingua, there 
is a courfe of water, which comes forth all 
hot and” boiling, and joyning unto tt, 
therets another, whofe water t as cold 
asice. Headds, That the Ingua (or 
the Peruvian Emperor ) was accuftom- 
ed to temper the one with the other, and 


‘that it t a wonderful thing to fee Springs — 


of fo contrary qualitees, (0 near one to 
another, Thefe relations as I was 
faying, I f{cruple not to mention, 

though 
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te | though at firft fight they may feem to 
is, | disfavour my caufe, For by thefe 
ne | and fome others it may appear, that 
At | Springs may obtain very peculiar and 
lv | ftrange qualities from the nature of 
us | the places whence they come,’ or 
‘through which they pafs, or from 
| dome other caufes, that are as hid- 
of | den from us, asthe originals of thefe 
rare waters, And this being once 
provd, who knows what intereft, 
fuch caufes, as we are firangers to, 
may have in fome Phenomena, that 
are wontto be wholly afcrib'd to the 
heat and cold of the fuperficial pare 
of the ground, and what influence 
they have upon many other Springs 
















is, | ( befides thofe above mentioned ) 
we Lome of which that are very deep, 
al (may rife from the warm region of 
i, } the Earth, where they may be affect- 
ui) ed by the place; as both thefe and 
(ot (| others may be by Mineral juices‘and 


‘M fteams ( (uch, perhaps, as we know no- 

wi |, thing of ) though we well know, that 

i}, fome of them that are faline,: with- 
out being atall fenfibly hot, will po- 

ws} werfully refift congelation, 

42. But having hinted thus much 
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on this occafion, [ fhail now proceed | 

to confider, The {moaking of waters, | 
drawn, from deep. places. in: frofty: |! 
weather, and fhow,: that it doesnot | 

neceflarily conclude, {uch water to be |" 
warmerin Winter, fince that effe& |‘ 
may proceed not from the greater | ( 
warmth of the water in {uch weather, |“ 
but from the greater coldnefsofthe | i 
Air. For we may take notice, that |i 
a Inans breath inSummer, or in'mild {01 
Winter weather, becomes very. vi- | 0 
fible, the cold ambient Air nimbly })\4 
condenfing the fuliginous fteams, }} 0 
which are difcharg’d by the Lungs, |!) 
and which in warmer weather are | mt 
readily diffus’d in imperceptible pars | ti 
ticles through the»air.. And [have }} the 
obferved. upon. the opening of iffues } he 
in fome mens arms,: that though «no }} 0 
{moak be vifible in Summer, it will 4} 0 
be very confpicuous in exceeding | to 
{harp weather, )though mens-arms, |} |) 
at leaft the external,parts of them, |: 
feem co have lefs heat in frofty wea- | wi 
ther, then in Summer ;: fince. in the | a 
former of thofe feafons, they are’ | a 
wont to be manifeftly more flender, | 
the flefhy parts and juices: being con- | if 
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wd) denfed by the coldnefs of the Air, 
ix) Andthough the infenfible Tranfpiras 
ty} tions; that continually exhale from 
ot} allerthe parts:.of our bodies, are nor 
bef Wont torbe: vifible here, even in 
ha) WVinter 5 yet in extremely. cold 
er] Countries; » as: Nova) Zemblas oor 
et) Charleton S/land, thole Effiavia have 
tho! been obferv’d, notonly to be thick- 
ned; butcto be:turned into ice: it felf; 
niidj) fOmetimes within the Sea-mens 
if) fhooes... And: here .in:England,, ha- 
bly) ving not long fince imployed:a 1a- 
m,)) bouring man.to dig a deep hole in vee 
ig TY frofty: weather; ‘two Servants: of 
are] Mine, that {tood by: tofee him:work, 
anal did both of them affure me,, when 
avel| they return’d, thatthe fteams of his 
ius) heated: body, were frozen upon the 
“ol, outfide of his VVaftcoat;: which, ‘one 
ill) ofthem, whileftthe other was about 
ig] tO give menotice of it, inconfiderate- 
mt) Sywip’d offeor | 
nj), °8°4-3-) And fince we: fee how faftthe 
|) waterin Ponds and Ditches; -waftes 
till, ad decreafes in Summer, there is no 
ji) caufe todoubt,: but that: it does then 
| continually emit Exhalations as well, 
}) ifnormuchmoreplentifully, then in 
dela WV inter, 














Winter; which may be manifeftly |“ 
confirmed by. this, that in the Sum- }" 
mer, one fhall often fee in the morn- 
ings or evenings, the face of the wa- | 
ter cover’d with a mift or {moak, that 
rifes out of it.. And ] have fome- | 


timestaken pleafure tofee this aggre? }"" 


gate of Exhalations, hover over the | 
water, and make, as it were, ano- | 
ther River of a lighter liquor, that |* 
conform’d itfelf, for aconfiderable | 
way, »to the breadth and windings of }! 
the ftream, whence. it proceeded. 
And I think ie willbe eafily granted, | . 
thatthe water in Summer time‘is at 
leaft as warm at noon; when fuch 
Exhalations are not vifible, asin the 
morning when they: are, though the | 
Air be colder at this*part of the day, 
then ar that; “which © obfervation: | 
gives.usthe true reafon of the Pheno- | 
menon, | eo 
44. And though notwithftanding | 
all this, it were made to appear; thar | 
in fome cafes, the {moaking water of 
Springs»may be really warmer.in 
Winter then in Summer ; ‘yet: a-fufs 
ficient reafon ofthe! Phenomenon may || 
be fetch’d from what: I have oamr | 
| | eli- 





















delivered about the detention of the 
warm fubterraneal vapours by the 
.| froft, and fnow, andrain, thatmake 
we} the earth lefs perlpirable in Win- 
thay fer. 
m-| © 45- And becaufe I know Thensiftz- 
ang} #5 will look upon a thing {o difagree-. 
the} able tothe vulgar opinion, Of the 
no.| Coldnefs of the whole Element of 
tat} Earth, as a Paradox; I will take 
ae} this opportunity cto add a further cons 
sof} firmation, to what I have been fay« 
led, | 108. 
|. 46. And firft, thac there arife co« 





ower parts of the Earth, may be 
| prov’d, not only by, what.I. have al- 
| ready mentioned, touching the Haz- 
| Qarian Mines, but. by .the common 
| complaint of Diggers in moft,though 
.}) not in all deep Mines, Thatthey are 
oftentimes troubled, and fometimes 
| endangered by {udden damps, which 
| do frequently fo ftuff up .and,thicken 
| the fubterraneal. Air, that they make 
j itnotonly unfit for refpiration, but 
| able to extinguifh the Lamps and 
} Candles, chat.the Miners ufe; co give 
} them light to work. by,. And I re- 
o. eae member, 


pions and warm fteams) from the 
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member, thatI have vifited Mines, 
where having inquired of the diggers, 


whether thofe hot exhalations, that | 
compofe their damps, did not fome- | 


times aGtually take fire within the bo- 


wels of the Earth, I was anfwered, | 
that i fome of their Pits (and parti- | 


cularly inne, that'they fhowd me } 
thoughriotinall, they did, infomuch 
that che exhalation fuddenly «kind- 
ling, would make a report ‘at the 
fiouth of the Pit like a Mutquet, or 
afmall piece of Ordinance, and'the 
flame would actually burn off ‘the 
hair, ‘arid {corch the skins” of thofe 


workmen; that did not fealonably | 
getout of the Pic, when. the exhala+ | 


tion appear’d to be near an afcenfion, 
or did not nimbly fall down flat with 
their faces to the ground, till the 


flame ‘was gone our, And one of 


thefe workmen that I ask’d, affirm’d 
himfelfto have been feveral times, 
to his no fmalltrouble, fo burned, 
and that (if I much mifremember 


not ) twice in one'day, © And it feems 


tome as well as to Aorinus very pro~ 
bable, that thofe’ great quaritiries of 
rain and {now, and ftorms, and (‘per- 

iar haps ) 
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haps ) fome other Meteors, thatare 
taken notice of in Winter, may ra- 
ther confift of thefe fubrerrancal 
fteams,: then the vapours and exhala- 
tions attracted by the Sun ( or at leaf 
may’as much confift of the former, 
asthe latrer.) For his heat is then 
very languid, and a&s upon the 
ground but during’ the day’ time, 
| whichis very fhort (whereas thofe 
_ Meteors ‘are’ generated: indifferently 
atall houts of the day and night ) and 
| the sky is‘ oftentimes, for many days 
| together, quite overcaft withclouds, 
@) and thef{urfaceof the ground fo con- 
} ftipared with froft, that it will fome- 
| times freez even in the Sun-fhine; So 
oni) that ’tis'nocnear fo likely, that the 
jit) Heatiof the Sun, in the: midft of all 
ihe Shefe difadvantages, fhould. be able 
off! corelevatefo great a plenty of exha- 
iif) lations atid vapours, as are requifite 
1 | to compote the rain, and {now, and 
wif ftorms, chat fometimes lait almoft 
rn all the Winter, as that they fhould 
anf be fupplid by fubterraneal: fieams 
on copioufly fent. up from the heat that 
id continually reigns-in the lower parts 
e ofthe Earth, and by traverfing the 
| eae Ddd as 
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Sea, and at other vents, get up unto 
the Air. — IMEI eT | 
47. Tomake out this; my form: | 
p.m.136. etly quoted French Author. relates a _ 
very memorable thing, that was told | 
him by the Mafters of thofe Mines in | 
Hungary ( which are at leaft.as deep | 
as any that I remember Ihave feen or | 
read of; ) namely, that: the Miners | 
were able certainly to’ foretel fooner | 
thenany other mortals, the‘ Tempefts 
and {udden mutations, that.wereto 
happen inthe Air. For when they | 
perceived by the burning blew of 
their Lights, and by. other: manifeft 
figns, that they could eafily take no- | 
tice of in their Grooves, that ftore-of 
the Tempeftuous Damp (af may fo 
call it ) was afcending from the low- 
er parts ofthe Earth, though the sky 
above were clear, and the Air calm 5 
yet they conld affuredly foretel the 
approach of a ftorm, or fome other | 
reat alteration in» the Air, which | 
would accordingly. enfue withir no | 
very longtime after. And to con 
firm this Narrative, I fhall add, not | 
only that tis agreeable to what Iate-_ 
_ ly told you was affirm’d to me by, jj; 
7 be other } 
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other Mine-men, but that having 
_enquir'd ofa very ingenious Phyf{ici- 

_an, wholivd many years in Corzirall, 

| (a Country you know famous for 
"} Tin-Mines, fome of which are infa- 
| mous for the damps that infeft them) 
' hetold me,’ that divers of the expe- 
| rienced Fifhermen affur'd him, thar 
_ oftentimes they did perceive fires fhi- 
‘ning in thenight, {ometimes in one 
| place, fometimes in another, which 
|wete fuppos'd to be kindled by the 
ney fulphurous and other fubterraneous 
ay exhalations, and that,when they per- 
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called Duncannon, where divers of, | ‘0! 
the fhips Royal: of Zagland lying- at | HM 
anchor, inia place where they appre-. | Ail 
hended no:\danger from»the wind, |i! 
there feem’d fuddenly, to afcend out’ | No 
ofthe water, not far from: them, a: | lon 
black cloud; «in fhape :and>bignefs 
not much. unlike a :Barrel, which 
miountifie upwards, ‘was \notlong af- 
ter follow’d,’ as the moft experienced 
Pilot-foretold, fo hideous a ftorm, 
as forc’d thofe fhips to: go to .Sea 
again, aud hadlike to have caftthem | 
away in it.) And this.account was; 
both written by the principal officers 
of the: Squadron, ‘to their fuperiors; 
in England, and given foon after it 
happened, by the: chief» of thofe eyes) 
witneffes ( and particularly by the Pia’ 
lot) toa very near kinfman of mine” 
(well vers'din Maritine affairs }) that. 
commanded the land forces in thofe) 
parts; ‘asatruth nodefs: known theni 
memorable... «© : 2a 
49. And»on’occafiom of) what» 
was fayings*about the eruption ofhot 
fteams;: in feveral parts ofthe Earth, 
Enow call to mind fomething tharkj 
havemet with in avery {mall, <bue | 
pale . curiae 
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‘8 curious Differtation; De admirandis 
Rall Hungarie aque, whole Anonymous 
pte Author. fgather from fome paflages 
‘in, inthe Tra@ it felf, to have been a 
Lait! Nobleman, “Governor of Saros, and 


i) fome other places in Hungavy, and to 


neh} have written this 
hich} difcourfe, : both 
gall for, and to that 
‘Medy inquifitive Ger- 


Os) wea, Baron Sigss 








Quia vera in Comitatum Zolienfem, 
dum aquas perfequimur,ventum enon 
poflum praterive hiatum terra iifdem 
in locts famofum ob pestilentes expira- 
tionesy quibus Aves fupervolantes, 
quavis alta animantia extingui con- 
fiat, manifefto eorum experimento, 


Seal) wauendus Liber, fas 
hemi) mous for the ac- ¢ 
way) count he gave the world of the Am- 
fics) bafly, whereon he was fent by the 
iors), Germaz to the! Rafszaz Emperor. This 
er it!) Anonymous, but noble writer, tells 
cyl) us then, that inthat pare of Hungary, 
e Pi) Which he calls Comitatw Zolzenfis, 
nine) there is a gaping piece. of ground, 
thal which does emit {uch mortal ex pira- 
hol tions, that they fuffocate, not only 
ithe) Cats and Dogs, purpofely held at 

ithe end of long poles over the clefr, 
lat) but kill even Birds, that attempt to fly 
oti} Over it, Andin other places ofthe 
ch) fame Traa, I have. met with many 
il }) other relations, which if I: had time 


quiy &c, Pag. 74. 





i to make a particular mention of, 


cuth Ddd 3 would 
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would much countenance what I have 
been lately faying : but though I pre- 
termit feveral other inftances, I can- 
not but take efpecial notice of one, 
which (together with what] lately 
mention’d to have happened near 
Duncannon) may make it probable, 
chat not only under the furface of the 
dry ground, but in that part of the 
Terreftrial Globe, that is covered 
with water, there may arife ftreams— 
( and confequently Exhalations ) aéus | 
ally, and that conjiderably, hot. For! 
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Ibidem eft {ub dio fons calidarum ca- 
teris amplisr, quem Purgatorium vo- 
cavere, ea nimirum ratione, quod, 
quamadmodum proditum eft in purga- 
torio penas nocentium pro noxarum 
modo, alias acerbiorés alias mitiores, 
ita quedam infunt Aqua hoc in fonte 
difeviminajnamqua in eum a Danubii 
vipa aditus e&;. fubfrigida primum, 
mox tepida, 9 quo ineum, penetrars 
altius hoc magis calet. In veceflu vero 
interiore tam eS calida, ut ferrt non 
pofit. Eft etiam is calor haud dubte 
aqua hujws proprius; nam alia,qua di- 
X15 temperamenta verifimile eft a 
Danubio accedere; qui crepidinem hu- 
jus fontis Lambit, ¢y cum vel modice 
excrefcit, totum inundat, neque tamen 
ita reftinguit, quincaleat. Quinin- 
tra ipfam vipam, qua.Danubio peren- 
nis curfus eft,calida ebulliunt,ubi qui 
altius mergi volunt lavare confueve- 
runt. Pag.s7. | . 


in one place he 
takes notice,that, 
not far from the 
well known Ci- 
ty of Buda, there 
is a hot Spring 
( which they call } 
Purgatory ) which 
the waters of Das 


nubius it felf are | ' 


notable to keep 
from being hot; 
nay, within the 
very Banks,  be- 
twixt which that 
great River runs, 
an there 
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there boil up hot Srings, where thofe 
that will go deep enough into the 
water, may’ commodioufly bath 
themfelves: And elfewhere fpeak- 
ingofthe River /frogranum, in the 
fame County, he adds, That not on- 
ly the Banks of 


Springs, by re- ae 98: 


moving the Sand at the bottom with 
ones feet. TothisI fhall add, That 
having heard ofa Ditch in the North 
of Exgland (in fome regards more 
flrange, though lels famous then the 
{ulphureous Grotta near Naples’) 
whence notonly fubterraneal fteams, 
but thofe fo fulphureous; as to be ea- 
fily Inflamable, did conftantly and 
plentitully afcend into the Air, I had 
the curiofity to make inquiry about 
it, of the Minifter of the place, (aves 
ry learned Man, and converfant in 
Mines.) who ‘then happened to be my 
neighbour, and he attefted the truth 
of the relation upon his own know- 


edge,» And it was confirm’d to me 


Ddd 4 by 


4 ” Neque in vipa tantum eruuntur Calida 
it, but within fed etiam intra amnem,ft fundum ejus 
the very River pedtbus fuffodias. Calet aytem im- 
aR: modice, nec funt Idonee balneis, nife 
it 1eli,’ ONE MAY  ecmperentur, quod Admiione frigide 


difcover hot. de proximo haugte in proclivi eft. 
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by. very zxgenious Gentleman, who 
went purpofely to. vifit. this place; 
and found it true, That ia lighted 
Candle, orfome fuch a@ually burns 
ing body being held where this Ex: 
halation iffued out of the Earth, 
would kindle it, and make it a@ual: 
ly fame for a good while, and (if I 
mifremember not) as long-as one 
picas’d. Andas this place was but 
few years fince taken notice of, fo 
there may be probably very many 
others; yet undifcovered, that may 
fupply the Air with ftore of Mineral 
exhalations, proper co generate fiery 
Meteors and Winds; I remember, 
that having lately ask’d an inquifitive 
Gentleman, that isa great fearcher 
after Mines, whether he did not ob- 
ferve fome meteors near thofe places, 
where heis moft converfant, he told 
me, that ‘tis very ufual in fome of 


them, to fee certain great firesmo- | 


ving inthe Air, which in’ thofe pla- 
ces, diggers, becaufe of fomerefem: 
blance ( real or imaginary ) are wont 
tocall Draggons, .[ And the Ruxfsi- 
an Emperors Phyfician, you: were 
[peaking -of, .inform’d me a while 
He See Sean gee 


























fince, that he had, not long ago, ob- 
ferv:din Winter a River in d4Zafcovy, 
where though the reft of the furface 
was frozen, there was a part of it 
near amile long, that remain’d uns 
covered with: ice,» which probably 
was kept from being generated there 
by. thofe fubterraneous Exhalations, 
fince hefays he faw them aicend up 
all the way like the fmoak of an 
Qven,}] And in cafe the matter of 
fa&t: delivered by 














Olaus Magnss be 
true, concerning 
the ftrange thaws 
that . fometimes 
happen, with terz 
rible noifes, | in 
the great Lake 
Veter, thole won- 
derful Phenome- 
wa, May not im- 
probably be ai- 


Nec pratereundum hic puto Lacum effe 
LX. milliarum in longitudine, ¢y 
XX. in: latitudine Tralicorum, Vetcr 
appellatum in Regno Oftrogothorum, 
que talise#naturey quod cum tempe- 
fluofe vento congelatus fuerit, ¢ tem- 
pus refolutionis, imtnineat, vebemen- 
tiffimo flrepitu incipit fundo ebullire 
dy commoveri, magna violentia pe- 
yumpere in parvas rithass vel feifju- 
ras, qua fiunt. in glacie,. ¢5 has in 
modico temporis {patio faciens valdé 
latas, licet protunc glacies in fpiffitu- 
dine habuerit,plufquam unum, vel duo 
brachia. Lib. primo, pag. 23. 


crib’d'to the afcent of great ftore of 
hot fubterraneal freams, which fud- 
denly cracking the thick and folid ice 
in-many placesat:once, produce the 
hideous Noifes, andthe hafty Thaw 
that hefpeaks ‘of. And this {ulpici- 
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778 | 
on may be countenanced partly by | 
this circumftance, that before thefe _ 
fudden thaws, the Lake begins with 
great noife to boil at: the bottom; 
and partly by. what is related. by a 
more Authentick writer, I mean,that _ 
learned Traveller the ‘Jefuite A¢arti- | 
atu, who witnefles, that at Peking, 
the royal City of China, tis very ufu- 
al, that after the Rivers and Ponds | 
have continued hard frozen over, du- — 
ringthe Winter, the Thaw is made — 
in one day ; which, fince the freezing 
of the waters (asthe tells us ) -requi- 
red many, makes ic very probable, 
That the fudden thaw is effe&ted (as 
he alfo inclines to think ) by fubterra- 
heal fteams, which I may well fup- 
pofe to be exceeding copious, ‘and to 
diffufe themfelves every way toa ve- 

“fy greatextent, fince they are able fo 
foon to thaw the Rivers and Ponds of 
a large Territory, and that ( which 
makes mainly formy prefent purpofe) 
beginning contrary !to, vulgar thaws, 
from the bottom upwards... » 

5°. And having: thus manifefted; 

tharthe lower parts of the Earthdo 

fend up great ftore of seiaeie 
an 
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779 
and Vapours to the upper parts, it 
willbe obvious to conceive, that. as 
in-divers places of the Terreftrial 
Globe, thefe fteams get into the Air, 
either. by the advantage of finding 
vents, {uch as thofe I have already 
mentioned, or by growing copious 
enough to force themfelves a paflage: 
Soin moft other places, where the 
afcending fteams find nocommodi- 
ous vents, or are too faintly driven 
up to gain themfelves a paffage,’ they 
muft be reprefs'd or detain’d: beneath 
the furface of the Earth, which has 
itspores in Winter u{ually choak’d 
up with {now or rain, or its furface 
conftipated atid hardened with ice 
or froft, fo that thefe exhalations be- 
ing pentup, and receiving frefh fup- 


plies, from time totime, from be- © 


neath, *twere no wonder, if they 
fhould fomewhat warm: deep Cel- 
lars and Wells, where they are thug 
detain'd; and therefore our Hus- 
bandmen'do not {peak altogether fo 
improperly, when they fay, that the 
{now keeps the ground warm. And 
I; remember,» that, Dr. Smith, the 
learned. Englifh: Ambaflador into 


Mufco, 
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790 J 
Mu{co, makes it to be one of the 
principal reafons of the great fertilis 
ty, he juftly afcribes to the Country 
there about, that during almoft all 
the Winter, the ground is to a‘grear 
height covered with {now, which 
does not only inrich it: by the. fertili- 
zing falt, which the Earth gains from 
the fnow, when that’comes to ‘be 
melted, but does. alfo ‘contributeto 
its improvement, by choaking up,or 
obftructing the pores; at’ whichthe 
Nitro-fulphureous, and other ufeful 
Corpufcles, that are fent up by the 
{ubterraneal heat; would eafily get 
away. And lea{t (Gentlemen )you 
fhould think, that’tisonly by the Ra- 
tiocination, that I conclude, that 
there 1s really great ftore of warm 
{teams detain’d under ground in the 
Winter : I fhall add this fenfible ob- 
fervation,: receiv’d from the Raufsiaz 
Emperors. Phyfician.: already often 
mention’d, by whom [have been afa 
fured, ‘that about 74afco; »where the 
furface of the ground is far morecon- 
ftipated in Winter, this: “tis am thefe 
parts, ‘and where they are wont to 
keep thgir Cellars: much clofer, 
| the 





































































751 
thefubterraneous Exhalations being 
hinderd to fly abroad, will in time 
multiply fo faft, that he affures me, 
that upon the unwary opening of the 
doors of Cellars, that have been lon 
kept fhut,: there would. fally out.a 
warm {moak; and: very thick, al- 
moft like that.of a furnace, and 
{ometimes the fteam that -iffues out 
will befo grofs and: plentiful, chat it 
has brought men into danger of being 
fuffocated by ir, Arisa 

Js 1. And now; Gentlemen, having 
fhown, ‘that-though Experience be 
{o confidently »appeal’d. £0, : by: the 
maintainers of -Axtzperiftafs,| yet fhe 
has not hitherto afforded. them any 
thing, that michfavours their Caule; 
it ‘remains, that 1 fhow,. that fhe 
bears witnefsagainft it. | For -befides 
that {ome paflages of my! late: Dit- 
courfes doreally contain: Phenomens, 
that not only:donot favour Aztzpert- 
ftafis,, but may jufily be: imploy’das 
Experiments againft its<1 fhalk sex 
abundanti: ( as ithey {peak:) :' prefent 
you with fomething, which dtmecefit- 
tated Experience:to fupply }me with, 
thatfeems.exprefly to Overthrow it. : 

ri 5%. 
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52. I might urgeagainft thofe) 
who,though they begin to be afham’d 
of the Do&rine of the Schools, 
would eftablith an Axtzperitafis upon 
the account of what they call a fuga 
Coutrarit, that the very: inftance they 
are wont to bring for their opinion, 
may be retorted upon them, For 
when they tell us, that in Winter, 
the heat,to fly the cold of the external 
Air, retires it felf into'the lower parts 
of the Earth, and there harbours’ in: 
Cellars and Wells,’ .as may’ ‘be 
prov'd by the f{moaking of water 
drawnfrom deep Wells; which ar= 
sues its heat, the vapours ‘which fly: 
away, being, as vapours; hot incom- 
parifon of the outward. Air 5 we may’ 
eafily anfwer, by demanding, why, 
if the heat, that was harbour’d in a 
{moaking Bucket of water, have the 
wit or inftinG to fly from. irs Contras 
ry, itdoes nor in the Bucket, as tis’ 
{aidtodoin the Well, retire it felf 
as far as ir can fromthe furrounding: 
cold of the ambient Air, butinftead: 
of retiring to the innermoft parts ‘of’ 
the water:(‘thofe being remoteft from 
that )it needlefly flies:abroad, with’ 

the 









793 
the vapours it excites, and does, as ie 
were, of its own accord caft it felf in- 
| tothe arms of the enemies it fhould 
, | fhun. And indeed. what] ju now 
» | mMentiond toyou, asrelated to me by | ae 
y | she great Dukeof AZu{covres Phy fici- Dr. Sam. a 
; : Collins. Rte 
an, does. {ufficiently manifeft, that ' 
» | thecaufe, why the Corputcles, that 
| keep Cellars warm,abide beneath the 
| |. furface of the Earth in Winter, is ig 
,» | not that they fly.the cold as their ene- Wee 
» | my; bue that they. are pent.,up, be- r 
| 
' 

































| neaththe ground, fince, when vent 
| is: given them, they immediately 
ruth into.the open Air, without fear- 





i | ing the cold even of Rafsza.in-the very 
. | midft of Winter. 
| 53 But I thall prefs this:no fur- 

) ther,, but rather add,. that the. do- i i 
| Grineof Autrpersflafis is as little be- i) & 
. | holding: tothe, following _ Experi- a ae 

| ment, which Ifometimes tritd, in ee | 


» | order to the difabufing fome. Abet- 
ters. of Themiflius, 1 took.then an 
| ron-rod, of about the bignefs of a 


: mans finger, having at one end of it na 
, fj avery broad and thick piece of Iron wy 
' | (thap’dalmoft like a {pattule ) that elie 

she quantity of the matter, might up- Hid 


On ch 
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on the ignition of the Iron, make the 
heat very confiderable:. then having 
caus'd thisthick end to be made red 
hot in the fire, and having fuddenly 
quench’d it in cold’ water, I could 
not perceive, that the other end of 
the rod, by which it was wont to.be 
held, did at all grow fenfibly hot, as 
a favourer of Axtiperiftafis would 
have expected it fhould do to a very 
high ‘degree, as prefuming, that’ the 
innumerable particles of heat, .chat 
{warmed in the compa& body of the 
red hot part of the Iron, muft, ‘to fly 
the cold of the water, retire in 
throngs towards the other extreme of 
the Iron,. and maké it exceedingly 
hot. “And leaft -any © preexiftenc 
warmth fhould hinder me from -per- 
ceiving’ an increafe ‘of\heat, in-icafe 
any were produc’d in’ the handleot 
the Iron; I caus'd ic the next timé the 
Trial was made, ‘to be kept in'cold 
water, ‘and yet everthen the immeér- 
fiorrof the broad and‘candent endin. 
tothe cold water, brought as little 
of féenfible heat to the other end, ‘that 
I held in my hand, as chad done'the 
time before, and having caus’d: the 

Expe- 
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Fxperiment to be tri’d by another, 
the account I receiv'd was; that it 
{ucceedéed' with him,- as it-had done 
with me,’ * ib 7 
54. But this isnot the main thing 
—£€ Gentlemen’) that I intended: to ace 
| quaint you: with, there being anEx- 
| pedient, that I purpofely devifed to 
make ové Experiment,® moré confider- 
able againft A ntzperifta fis, then are 
| the feveral miftaken obfervations.of the 
Peripetaticks to eftablith se, 
»-?§5. E’took then a good 'feald 
| Weather-glafs,. 12. or 14, inches 
| long, furnifhed: with*good fpirit of 
“Wine, and having provided an open 
‘mouth’d’glafs of a convenient fhape 
Fand’ fize)" and fill’d’ie*burto a due 
height (that it might-not/afterwards 
irun over) with common water; ‘Ifo 
ordered thé'matter, thatthe ftem of 
the Thermofcope being fupported by 
the'cork, ‘into which by a perforati+ 
> lonor flic it was inferred, when the: 
iglafs ‘was’ ftopp d: by the ‘cork, the: 
| whole'ball of the Thermometer **was? 
immers’d‘in'the water;: that fill’d the: 
wide mouth’d glafs}» and: :did no’ 
where touch either the bottom or the 
ee Eée fides 
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fides ofthe, glafs, fo that, the ball or | 
bubble was every way -urcrounded | 
with water, The inftrument being | 1 
thus prepar’d, we obferv'd.at what — 
{tation the ambient cold, water had | $i 
- made the tin@ted -{pirit,.reft, in the | ai! 
fem of the Thermofcope,,.and then | th 
having provided a fit proportion of | gu 
warm water in a commodioutly fha- | Wa 
ped veffel, Iremov'd the inftrument | Mt 
into it, and placd it fe, .as that the | fo 
external warm water. reach'd to.a |“ 
convenient, height on the,,outfide of | co 
the open mouth’d glafs :, But though | i 
I carefully watch'd, whether the | bu 
heat of the external: water, would |i: 
increafe or firike inwards the cold of } Wa 
that water; which ‘did immediately | ie 
incompafs the ball of the Weather- |W 
glafs ; yet-1 perceived’ no, fuch mate 
ter, the tinted: {pirit. in, the ftem,| bt 
keeping its {tation ( withour; inking) | the 
beneath it) till the heat, after a)whiles, | tit 
having by degrees been; ;diffus d, |s/ 
through the formerly cold water, by. bee 
the intervention of that now;warmed,, | ten 
the tin&ted fpirit in the| Thermome- | or} 
ter began toafcend.. Sisson: oie} mM 
56, Andtoreduce the other. patty | 
7 965 £00, | 
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(787 
too, of the do&rine of Antiperifta(s, 
tothe determination of an Experi- 
- ment, the fame Thermofcope was 
| .plac’d in the fame wide mouthd 
} glafs juft after the former manner, 
only inftead of the cold water, that, 
| which immediately furrounded the 
| glals; was; warm, and. when, the 
-| warmth had: impell'd up the tinéted 
| Apiric, cill its afcent began to be very 
| flow, ITimmers’d the inftrument toa 
| convenient depth in a veffel, thag 
containd highly refrigerated water, 
mingled with divers pieces of ice, 
| But notwitftanding my watchfulneds, 
it did not appear to me, that the 
i) warmth of the water, that did im- 
| mediately encompafs the ball of the 
) Weather-glafs, was at all increas’d 
| Or intended, by that Liquors being 
| befieg’d by water exceeding cold; for 
the languid motion of the tinéted {pi- 
| rit upwards, was not hereby fo much 
sf) as fenfibly accelerated ( as it muft have 
been confiderably, ifthe heat of the in- 
nei ternal water had been fo augmented, 
yi OF {truck inwards by the cold of the 
external, as the Schools Doérine 
nt would have made. one expec ) bue 
s Eee 2 sather 
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rather theafcent was by the chilling- | 


a 


check’d, andthe formerly atcending | 
{pirit was foon brought’ to fubfide | 
again, Andto give my: felf the ful- | ; 
ler {atisfaGtion “about fome of the | 
chief Phezomena of this, ‘and the for- | _ 
mer Experiment, [ had the curiofity | 
to obferve them more then once, AS 
) rit 
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| A Sceptical, Confideration of the 
| «Heat of Gellars in Winter, 
and theiv Coldnefs in 


Summer. 


g-\He foregoing Difcourfes of 

i Carneades {eem to have {ufficis 
) ently fhaken the Foundations. of the 
|) Vulgar Do@trine of -Axtiperiftafis, fo 
st | far torch as “tis {uper{tru&ded upon the 

| Vulgar Obfervations and Phenzomenay 
i whereon men are wont to buildir; 
|} and it feems to have alfo made it 
highly Probable, that in cafe fome of 


\ 
i 
| 
i 
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| the Examples wont to be. produc’d in 
ul favour of Antiperiftafis, fhould prove 
|) Hiftorically true, yet thole Phenomes 
1) za may more congruonfly, to the 
||| wonted: proceedings of Nature, ‘be 
|) explicated by the detention of calo- 
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tifick or frigorifick Corpufcles, by 
the operation of the external cold or 


heat, then to a cefain inexplicable 


{elf invigoration, which is commonly 
proposdin fuch a way as inveftsin- _ 
animate bodies with the prerogatives 
of free Agents. But though Carzea- 
des his Adverfaries feem. not to have | 
well made ‘out the Hiftorical part of | 
the receivd Dodrine concerning 
cold, yet upon an impartial furvey | 
of what has been alledgd on both | 
fides, I freely confefs, that to me 


- fome of the matters of fa& them- | 


felves feem not yet fo clearly deter- 


tnined as I could wifh: for as to the | | 


Obvious Phenomena, that nature does, | 
as it were, of Her own accord pre- | 
fent us, they feem to haye been burt 
perfun&torily confidered, and our | 
fenfes only being the judges of them, | 
we may eafily, as Carveades argues, 

be impos'd upon by the unheeded | 
predifpofitions of our Organs, And 
as for contriv'd and Artificial Expe- | ¥ 
riments, there fcarce feem to have 
been any made fit to clear the diffis | 
culties, that invite me to fufpend my | 
judgement asto the grand arp | 
Pit . 6 
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(of fa& ) whether Cellars, and other 
fubterraneous places be really hotter 

in Winter then in Summer. 
°Tistrue, that I have {carce met 
with any point, wherein the modern 
‘Schoolmen feem to have fo much 
confulted Nature, as in this of Azte- 
periftafis. For inquiring what has 
been written of that fubje&, chat 
may either confirm or oppofe what 
has in the precedent Dialogue been 
deliver’d about eAnttperiftafiss | 
found that the curioufnefs and im- 
portance of the iubje& have made 
two or thrée of thofe writers lefs neg- 
ligent then I fufpected. © But though 
IT have lately met with in them an Ex- 
periment or two, that feem cogently 
to evince, I donot fay an Avtzperita- 
fis in the fenfe of the Schools, but, 
chat fubterraneal places are really 
hotter in Winter then in Summer, 
yet I muft for a while longer conti- 
nue my fufpenfion of judgement, 
which, thateven {uch perfons as are 
circumfpe& themfelves, may not 
think unreafonable, I will briefly 
{ubjoyn the grounds of my Scepticifm 
about this matter, | 
es Eee4 Fick 
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Firft thenthe learned Jeluite Zucs 
chius, who is wont to. be far-more ins 
duftrious then.other Arzffoteleans (and 
onfome {ubjeéts is:careful to. propofe 
Experiments,: .though-he -be-not fo 


clear and. happy, in expreffing his’ 


thoughts ) .aflures us fomewhere, 
that having kept a good feal’d. Wea- 
ther-gla{s, for three years together in 
a.good Cellar, he found the: water 
torife by the Coldnefs of the ambient 
Air inthe Summer, andto be deprefs 
fed by the rarefaction of it in the win- 
ter; which feems undeniably..to in- 
fer, that whatever be the, reafon of 
it, the heat in fubterraneal. places ts 
indeed greater in WVinter.- then in 
Summer... And. another, recent 
Schoolman, who, as Iam told, is of 
the fame order, though the, learned 
Man publith’d his little. Book under 
one of his Difciples Names, ,,affirms, 
that he found by .a Weather-gla(s, 
that a Well at. the place where; he li- 
ved, was colder.in Summer.and hot- 
ter.in Winter, «And thefe affertions 
of Zucchim, and the , other fefuite, 
dol confefs reftrain me for a while 
from yiclding a full affent to what 
peo saps ice. Caracas 
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Carneades hath delivered, as to ‘the 
matter of f{ubterraneal Cold and 

Heat. But on the.other fide, lam 

not hitherto reduc d by thefe Experi- 

ments, to declare with his Adverfa- 

riesagainft him, becaufe ofthe’ fols 
lowing {cruples. 

-Firft then I confider, that *tis not 
univerfally true,, which is wont to,be 
indefinitely affirm’d, and, believ‘d, 
that. Cellars and other. fubterraneal 
places are hotter. in Winter -then in 
Summer, For the inftances produ- 
ced. by Carneades, {eem_ plainly 
enoughto manifeft the contrary, and 
my own obfervations made in a Cel- 
lar with a feal’d. Weather-glafs, do 
keep me from diffenting from Carneas 
des as tothat point, 1 would there- 
fore make a diftinGion of fubterrane- 
al places; for fome,are deep, as the 
beft fort.of Cellars, other deeper 
yet, as the Hungarian. Mines, menti- 
ond by. Carneades out,of cMortnuss 
and{ome again are but fhallow, as 
many ordinary Cellars and Vaults : 
of thefe three forts of {ubrerraneal Pla- 
ces, the deepeft of all do not, as far 
as the Authority.of Mineralifts above 
i MN Se alledg'd 
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alledg*d may be'reli’d on (forfam 
yet inquiring further) grow hor and 
cold, according’to the feveral {eafons 
of the year, asthe vulgar do&rine of 
Antiperifiafis requites, but are. conti: 
nually hot: The fhallower fort of 
fubterraneal places, though by rea- 
{on of their being fene’d from the out- 
ward Air, they are not fo fubje& to 
the alcerationsof it,whetherto heat or 
cold, as open places are, yet by reafon 
of their vicinity to the furface ofthe 
Earth, they are fo far affeGted with 
the mutations, which the outward 
Airis liable to in feveral feafons of 
the year, that in Winter, though 
they be warm in refpe& of the colder 
Air abroad, yer they are really ( at 
leaft fome of them ) as faras I have 
tri'd, colder in very cold weather, 
and lefs cold in warm weather, And 
in this opinion, I am confirm’d by 
two things; the one, that having 
purpofely inquir'd of the  Polonian 
Nobleman mentioned by Carneades, 
whether he had obferv’d in his Coun- 
ery,‘ that in fharp Winters {mall Beer 
would freez in Cellars, that were not 
wery deep, but would continue fuid 
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, 795 
in thofe that were, he aflured mehe 
had taken notice of it: The’ other 
thing is the Confeffion of the. Anony- 
mous Jefuite lately mention'd, who 
acknowledges,’ that he found but 
little difference between the Tempe- 
rature of the water in the Wellhe 
examin’d in Summer and in Winter, 
though it were a confiderably deep 
one, and addsa while after, that at 
Florence, whete the fubterrancal 
Vaults are fhallower, the Air is ob- 
ferv’d to be colder in Winter then in 
Summer, though at Rome in their 
deep Cellars the contrary has been 
found, Sothat the lower-moft fort 
of fubterraneal cavities being, for 
ought appears, perpetually hot, and 
the upper or fhallower fort of them, 
being colder, not hotter in cold wea- 
ther then ’tisin warm, “tis about the 
Temperature of the middle forts of 
them, fuch asare the deeper and bet- 
ter Cellars, that the queftion re- 
mains to be determined. “And thus 
much of my firft confideration, 

The next thing 1 hall offer to be 
confider’d is this, That “tis not fo ea- 
fie a matter, as ¢yen nests 

| an 
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_ and Mathematicians may think it, to 
make with the weather-glaffes hither- 
toin ule,..an Experiment: to our prez 
{ent purpofe, that fhall not be liable 
to fome. exception, efpecially if the 
Cellarsor Wells, where the obfer- 
vations are tobe made, be very deep; 
For the gravity of that thick and. va- 
pid fubterraneal Air, and) the greats 
er preflure, which the Air may there 
have, by reafon of its -preffing, ac- 
cording to an Atmofpherical Pillar 
lengthened by the depth of the Cel- 
lar or Well, may invery deep Caz 
vities, as well alter the height of the 
water in common Weather-glaffes, 
asheat and cold do, and fo make it 
uncertain, when the mutation isto 
be afcrib’d to the one, and when to 
the other, , or at leaft. very difficult to 
determine diftin@ly, . what fhare is 
due tothe preffure, and .what. tothe 
temperature of the» Air,» And this 
uncertainty may be. much increas’d 
by this more important’ Confiderati- 
on, that not only in places where the 
heights of the Atmo{pherical. Cylin- 
ders are differing, the preffures of the 
Air upon the flagnant water in the 
Weather- 
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-Weather-glaffes may be fotoo, but 


even in the felf fame place. the inftru- 
ment remaining unmov'd, the prefs 
fure of theAtmofphere may, as I 
have often obferv d, haftily and cons 
fiderably alcer; andthat without any 
conftant:and manifeft caule (at leaft 
that I could hitherto: difcover, ) fo 
that the erroneous eftimate, that 
may be hereby fuggefted of the tems 
perature of the Aur can f{carce poffi- 
bly be avoided, without. the help of 
a: feal’d Weather-glafs,: where the 
included. liquor is  fubje& to be 
wrought upon: by the heat and cold, 
not preflure of the Air... So that to 
apply this to» Zucchius his: Experi- 


‘ment, unlefs he had: been aware of 


this, andunlefs 1 knew, that he had 
divers timés made. his obfervations, 
with the affiftance of a feal’d VWea- 
ther-gla{s, iemay be fufpected, that 
he might accidentally find the water 
in his common Weather-glafs (for 
fuch a one it appears he us’d; as pro- 
bably knowing no other )to be high- 
er, when helookdon it in Summer, 
then when he look’d.on it in: Winter, 
not becaufe’ really the pice 
| ir 










Wt its a 





















4 
nee 
iM AG 3 
Vigan By 
ia | 
tay, 
leh 
; Ri Ly 
tt 4 F 
te 
‘ atte 
te Malan 
' ‘hots } 
Pap 
: 49.3) 
[: ‘Any 
~ KOO 
red hea 
'’ apd 
? Pees. 
¥ ers. 
N 
& \ Shoe) 
ie 
1 | cee || 
ey fen ime 
ge CO 
} pia _ A 
' Likert +4 
H 4 4 ry J | 
| # i ea 
RK tia vig 
(aha eee 
ha | 
‘ “Thee ded | 












7 aon ee ee 
- 


See the 
fecond 
Prelimi- 
nary dif- 


courfe,that feruments, 


accompa- 
nies the 


Fiftory of 
Cold. 


798 | 
Air was colder in the former feafon, 
then in the latter, but becaule the 
Atmofphere chanc'd then to. be hea 
vier; and when I remember in how 
few hours [have fometimes, and that 
not ‘long fince, obferv’d the Quicks 
filver, both in a good Barometer, 
and even in.an unfeal’d Weather- 
glafs furnifhed with Quickfilver; to 
rife almoft an inch perpendicularly, 
without any manifeft Caufe proceed: 
ing from cold, I cannot think it im- 
poflible, thatin long Weather:glaf- 
fes furnifh’d only with water, or 
fome fuch liquor, the  undifcerned 
alterations of the Atmofpheres’ pref+ 
ure, may produce very tiotable ones 
in the height-of the water -in'fuch in- 
But this is -notall, that 
a jealous: man: mighe fulpeé&. . For 
Zucelius having, for ought. appears, 
made his Obfervations but in one 
place, we arenot fure, but thar may 
be one of thofe; whereof there may 
be many, on which the fubterraneal 
Exhalations have a peculiar, | and 
not‘ languid influence ; as Carneades 
has towards the clofe of his Difcourfe 
made probable, out of the mame: 
‘ 0 































799 
of Olaus Magnus, and «Martinins, 
couching the great and {udden thaws, 
that fometimes begin from the bot- 
tom ; and thereby argue their being 
produc’d by copious fteams, that at- 
cend. from the lower parts ‘of the 
Terreftrial Globe, which may be 
further confirm’d; by what he for- 
merly noted of the fudden Damps, 
that happen in ,many Mines... Bue 
that which 1s of the moft importance 
about our prefent inquiry, remains 
yet to be mentioned, whichis, that 
having. had the. curiofity to inquire, 
whether no body elfehad made Ex- 
periments of the fame kind ; 1 find, 
that. the learned A4aignan had the 
fame curiofity that.Zucchius had, but 
with very differing. fuccefs, and 
therefore, though this inquifitive pers 
fon do admitin;his Difputation about 
Antiperiftafis, a Notion, that 1 con- ite 
fels I.cannot approve, ( fince to hight 


cribe,| as he does, a: fuga Contraras tofuga Con- 

. rarii, may 
be fornewh at confirmed:by what V lately learned from the Englifh 
Extraordinary Ambafjador.( the Earl of Carlifle.) into Ruffiay 
mesoly returned thence. . For meeting the other day with an op- 
portunity of asking his Lordfhip afew Queftions ( which he was 
pleafed-to an{wer with his wonted civility) aboyt the Cold in 
Mufcovy : .I was informed by one of his anfweys, That his Exe 
cellencybad there thecuriofity to obferve feme Bottles of ie 
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| ( 400.) 
and Strong Wine, that were vehemently frozen, and the opportua 
nity totake notices that the liquor was quite congeal’d rhrough- 
out, and turned inte folid icey whence he rationally inferred, 
that the {pirituous parts of the Wine did not in thefe Bottles (for 
ought he acknowledg’dy that in greater veffels, that may fome= 
times hold true, which is faid of the production of fpirit of Wine 
by congelation’)-retire'to the Center, and remain there unfro- 
zen; and his Lordfhtp ingenioufly perfued the Experiment, ‘and 
confirmed the conjecture, by caufing the ice taken out. of the bro- 
ken Bottles to be thawed by degrees into feveral veffels, by which 
means he found, that the liquor afforded by the exteriir parts of 
the refolued ices, was very little, if at-all lefs ftrongs thenthat 
which was obtained from. the internal parts of the fame ice3 
rom which Obfervation Carneades would argue, That at leaft 
tis not univerfally but in particular.cafes, .and therefor é ‘pro 
bably by acctdent, or upon particulay accounts, that the.Concen- 
tration of the {pivits of Liquors is confequent upon being expofed to 
Cold. 


Cold and Hot ‘fpirits, is in miy'ap- 
prehenfion to turn inanimate’ Bodies 
into intelligent “and” defigning ‘Be. 
ings 5") yet he does’ juftly and rati- 
onally reje& with Carzeades, the Viil- 
gar’ doctrine of “Anizperzftafis, ‘and 
confirms’ his’ reje@tion of it by two 
Experiments, For’ firft, ‘he fays, 
thathe found with a Thermometer, 
that when in Winter a cold Norther- 
ly wind froze’ the..water without’ 
_ doors, it was. not: lefs.cold in VWVine- 
Cellars; then*cwas’at the famefea- 
fon; and at che fame hour of .theday 
in‘his Study only the’ Paper-fhuts of 
his window, that, regarded likewle 
the 
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the North” being, put ..to,. And 
though; if he. had faid nothing. elfe, 
I fhould have fufpected,. that this 
might have proceeded: from the. fhal- 
lownefs of the Cellars he made his 
Trial in, ‘yet he prevents that fulpi- 
cion; by taking moticein one clauls 
of hisRelation, thatthe Cellars were 
of the very. beft of their kind, in 
which in Summer the greateft Cold 
was wont to be feit,, But bis next 
Experiment is yet, more confider- 
able, which I thall: therefore deliver 


- in hisown wordsthat: follow. 24 


pertus ego fum (ays he))' 7 hermometro 


fidelifssmo, ¢s' a pracedente hyeme 47 fe 1 prefume 
47g~ Pe meays 

. ; Adon : . Cornelius 

firustoettam|tali aqua, \nempe tn hac 2p Drebell, 


quentem eftatem prorfus cnvarzato, 


fum exoprefcripto Trebelltrs, ta compara 
ta utonon exbaletur, | neque miouaters 
expertus ( inquam )- (um ve {upradeitis 
optimis Celis Vinavits. maximum, quod 
ardentafsima a{tate fut, frigus, non ade- 
quaffe illud quod ibidem erat brumali 
tempore utdixs in (upersort Ex persmentas 
fiquidem in Tubo Vitrez Thermometre 
quatuor czrciter palmos longo, oy ite off0 
gradus Graduumque minuta drvuifo, aqua 
byeme afcendit iad gradus: 7acum femiffes 

yaa Fif aftate 














503 
aeftare autem Vix gradum Sextum {upera- 
wt,’ cum tamen ad fenfum multo magis 
vigeret frigus tftud efltuum, 

Thus far this learned, as well as 
refolute Author, who feeming by 
the Mathematical part of his Per{peéte- 
vé Horaria, to be an accurate and in- 
duftrious maker of obfervations, we 
may oppofe his newly recited Expes 
riment to that. of Zucchtus, which it © | 
flatly contradi&s; and therefore 
fiuce the depth of the Cellars is of 
great moment in Experiments of this 
Nature ;_/izce alfo the particular Na- 
ture ofthe place or foil; where the 
Cellar or other Cavities happen to 
be, may in fome cafes not beincon- 
fiderable; and face laftly; neither 
Zucchius nor Alaignan feem to have 
been aware of the differing weights 
of the Atmofphere, in the felf fame 
place, ( as not having feen the XVIII. 
of our Phyfico-mechantcal Experiments, 
before which I never faw nor heard 
of any thing publifh’d, or otherwife 
written to that purpofe) I hope I 
fhall be -excus’d, if I retain fome 
{cruples aboutthe Hiftorical Queftis 
on [have been confidering, till the 

Experie 
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Experiment have been carefully 


made, for a competent {pace of time 
in feveral places, and that not with 
common Weather:glaffes ( like thofe 
usd by my two learned Authors ) 
wherein the liquor may be made to 
rife and fall by the differing gravities 
ofthe Air, but with feal’d Thermo- 
f{copes, wherein the alterations may 
more fafely be fuppos’d to proceed 
only from its heat and cold. 

And to conclude, fince Carneades 
has {pecioufly enough anfwered the 
other Obfervations, that are wontto 
be produc'd in favour of the -4riftote 
lian Antipertftafis, if ALaignans relati- 
on be better warranted by future Ex- 
periments, then that of Zucchzus, it 
will very much disfavour the whole 
Doétrine it felf, which feeming to 
have been devis’d, but to give an ac- 
count of the Phexomena, to which’ tis 


|>wont tobe applid, confidering men 


willbe but little invited to imbrace 
it, if the matter of fact be as little 
Certain as what is proposd inthe 
Hypothe/is is Intelligible, 


FINIS. 
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ADVERTISEMENT. 


He Author of the following Dif- 

courfe intending tt [bould make 
ee a part of certain Confidera- 
ions upoi the four famoufelt Hypothe- 
ies, or Opénions, of the Nature and 
Rawle of Cold; which ( Confideratzons ) 
le thougbt fit to referve for the lattev 
ashof the Hiftory of that Quality, was 
iguited to fuppre(s it ever fiace the fore 
lner part of the year, that. preceded the 
ft.  eAlad though thes Difcourfe, ( both 
nother Reafens, and becaufe he found 
ig more veady and finilhed,.. then fome 
ither Papexss that belonged tothe fame 
naxt. of the newly mentioned Hiftory. ) 
hannes abroad unaccompansed 5 yet be 
\adged tt NOt Amt |S, to. zratemmate thas 
mucky That the wees miry be snfornts 
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ed, upon what eAcccount ~Mr. Hobs} |'! 
Opinions come’ to be examined in Wn 
Hiftorical. Treatife,; and may ni 
wonder, either to find, that diveswh 
paffages-of It are omitted, that are uil, 1 
favourable enough to Mr. Hobs’s Dil 
rine, or tomeet with in: aDifcouril)) 
pofipon d to the Hiftory of Cold, fon 
Experiments, that feem to argue it’ 
have been written before they mere ca 
into the Order, wheretm they now appea 
Tothis Ihave nothing toadd, but thi 
whereas through hajte the Scheme veel 
ved. to in the long ciation ° out 4) 
Atv, Hobs's, bas not been: addedto t) 
others, that belong to this Book,’ °I a 
wot much troubled at the Omifsion, (4 
alfothat in orber Quotatians thé place| 
not always as well: mentioned: as t 
words, ) becaufe, tharaf anyfball4 
found, that after having confidera 
what I urge againft the: (Great, “bs 
Imaginary) Interefly Afr, Hobs ‘woull— 
afertbe to winds’ ( whether be explicai 
their caufes rightly or not) ‘ta the Pr 
duction’ of leffer degrees*of SColdy beh 
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Hebe felf, Shall think the fight of that 
ilu’ cheme of any Importance: this Learned 
i) Wans Book De Corpore, 25 27 fo many 
diy hands, that any Reader that {ball defire 
iit, may Very eafily have an opportunity to 
Mi Monfult the Scheype tn the particularly cs- 
Yiithed place. 
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ABLARBABH DBAS REHAB AAS 


AN 
HXAMEN 


| OF 
M: Hobs's Dodrine, 
touching Cold, 


r M t. Hobs’s Theory concerning 


f Gold; does to me,Iconfefs, 
appear fo inconfiderately pitch’d up- 
on, andfoflightly made‘out, that] 
fhould:not think, it merited, efpecie 
aliyin an Hiftorical Treatife,a parti- 
éularor follicitous Examination, bue 
that in propofing it, he fcruples not 
to talk’to his Readers of his Demon- 
{trations 3 ‘atid the preferrence, he is 
woritro give himfelf above the Emis 
tienteft, as'well-of Modern as of An- 
cient Writers, has had no {mall ef- 
fe& upon mahy, who not knowing 
how indulgent fome writers are wont 
| Frf eos ag 
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to-be, to the iflues of their own 
brain, as {uch are apt to miftake 
Confidence for Evidence, and may 
be modeft enough to think, that their 
not difcerning a clearnefs in his Ex- 
plications and Reafonings, is rather 
the faule of their Underftandings, 
thenofhis Do@rine. Mr. Hobs de- 
livers his Theory in the feven firft Ar- 
ticles of the 28. Chapter of the 
fourth part of-his Elements, But be- 
caufe the whole difcourle is too long 
to be here tran{crib'd, and becaule 
in the 2, 3, and 4. Sections, that 
which he treats of, isthe generation 
of winds, and that.which. he handles 
in the fifth, is the notion of a hard 
body; we may fafely leave out thofe 
four SeGions, efpeciglly fince, though 
there be inthem divers things about 
the motion of the Sun, and other 
matters, that are more ftrongly af- 
ferted then provid, yet his dof&rine 
tending but to fhew how the winds 
are generated, though it were gsante 
ed, would make but very little, if 
any thing at all, towards the evincing 
of his Theory about cold, 

2,A\nd that we may not be fufpested 
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(807 ) 
to injure his opinion or hisarguments; 
we will, though the Citation will’be 
fomewhat © prolix, firft: recite them 
as himfelf delivers them in thofe three 
Sections, that treat immediately of 
Cold, and then we will fubjoyn our 
Animadverfions on them. 


3.{ Thefe things (fays he ) being arsic, 6. 


premis’d; <I) thall fhew a poffible 
caufe, why there is greater cold near 
the Poles ofthe Earth, then further 
fromthem, The motion of the Sun 
between the Tropicks, driving the 
Air towards that part of the Earths 
fuperficies, which is perpendicular 
under it, makes it {pread’ it felf eve- 
ry way; andthe velocity of this ex- 
panfion of the Air grows greater and 
greater, as the {uperficies of the 
Earth comes more.and more tobe 
ftraitned ; thatisto fay, as the Cire 
cles which are parallel to the ~£qua- 
toricome to be lefs and lefs, Where- 
fore this expanfive motion of the air, 
drives before it the parts of the air, 
which are in. its way: continually to- 
wards. the Poles. more and more 
ftrongly; asvits force comes to be 
more and: more: united;. ‘that is to 
She si y alee fay, 








808 ) 
fays asithe Circlesiwhich-ate paral: 
lebtothe: «Aquator' are lefs and ile{s; 
that is fo muchithe! more,» by, how 
much they are:nearer .to the Poles of 
the Eacth. on thofe placed: therefore 
which are nearer to the Pdles, there 
is greater cold; then in thofe which 
ih a¥E More remote from them)! Now 
this expanfion of the air upon the fu 
perficics.of the Earth from Eaft ito 
Weit; doth by reafon :of theo Suns 
perpetual» acceflion. to the places 
which are fucceffively undér it, make 
it coldat the time. of the ‘Suns rifing 
and fetting; bueas the Sun: comes to 
be more and: mote perpendicular to 
thofe cooled’ places, fo by the hear; 
whichis generated by.the fupervening 
fimple motion.of the: Sung that cold 
is|again remitted; and cancnever.be 
great, becaufe ithe ation by: which 
it was gerieratéd’ was not:permanent; 
Wherefore 1! have rendred:apoffible 
caule.of colcbinthofe places) ahat aré 
nearthe Pole,y or: whereithe: obli- 
quity of che:Sunvis great,ni ors: 
Artic. 7. 94klow: water may becongealedsby 
| Cold, maybe explainédin thismant 
acer. 1Let 4, (inthe firk figure) re- 
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prefent the: Sun, ahdoB.the Earth; 
A,-will therefore be ‘much greater 
then Bo Let E. F.be in the plainof 
ther eAqménotzal; toowhich let’ G, H: 
I,K, and L.C, be parallel, Laftly, 
let GC. and D. be the Poles of the Earth, 
The air therefore: by: its. aGion in 
thofe parallels will rake the fuperfici- 
esofithe Karths and that with a mo- 
tion: fo much the f{tronger, by how 
much the parallel: Circles towards 
the Poles grew lefs and lefs: From 
whence muft arifea wind which will 
force: together the uppermoft parts 
of theowater, and withal raife them 
a'little,. weakening their endeavour 
towards the Center ‘of the: Earth, 
And!from theirsendeavour towards 
the Center of the Earth, joyned'with 
thelehdeavour of the faid wind; the 
uppérinoft partsiof the water: will be 
ptefsid together arid coagulated; that 
isto fay, the top of the water willbe 
skinned over and: hardened, ‘and fo 
again the water next the Top willbe 
hatdened in the fame:manners\‘till at 
lengththe icebe thick, :n And: this ice 
being now compated. of little‘hard 
Bodies, muft allocontain many cal 
- A Se ticles 
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Ciclesof air receiv’d into it, As Ri. 
vers and Seas, {o alfo in the like man- 
ner may the Clouds be frozen: For 
when by the afcending’ and 'difcend- 
ding of feveral. clouds ar the fame 
time, the air intercepted between 
them is by compreffion forced our, 
itrakes, and by little and little har- 
dens them. And though thofe fmall 
drops( which ufually make ‘clouds ) 
be not yet united into greater bodies, 
yet the (ame wind will be made, and 
by it, as water is congealed into ice, 
fo will vapours in the fame manner 
be congealed into fnow. From the 
fame cau(e it is,that ice may be made 
by art, and that not far from the fire : 
for it is done by the mingling fnow 
and fale together, ‘and by burying in 
ita {mall veffel full of water, ‘Now 
when the {now and falt ( which have 
inthem a great deal ofair)) are melt- 
ing, the air whichis prefled out eve- 
ry way in wind, rakes the fides:of 
the veffel; and ‘as the wind» by: its 
motion rakes the veffel, fo the: veffel 
by the fame. motion: and a@ion con- 
geals the water within ir, 

5. We find by Experience;that cald 

re is 

















| is always more remifs in places where 
_| it rains, and where the weather js 
_ cloudy ( things being alike in all other 
_ refpects ) then where the air is clear, 
| And this agreeth very well with what 
_ Lfaid: before ; for in clear weather 
the courfe of the wind, which ( as] 
{aid even now ) rak’d the fuperficies 
ofthe Earth, as itis free from all in- 
terruption, fo alfo it is very ftrong. 
But when. {mall drops of water are 
either rifing or falling, that wind. is 
repelled, broken and diffipated by 
them; and. the lefs the wind is, the 
lefS is the cold, | 
6. We find alfo by experience,that 
in. deep Wellsthe water freezeth not 
fo'much, at it dothupon the fuperfi- 
cies of the Barth, - For the wind by 
whichice is made, entring into the 
Earth ( by reafon of the laxity ofits 
parts ) moreor lefs lofeth fome of its 
force, thoughnot much, _ So thatif 
the Well. be not deep, it will, freez, 
whereas ifit be fo deep, as thatthe 
wind, which caufeth cold,. cannot 
reach it, it will not freez, 
7.We find moreover by experience, 
shat ice is lighter then water, the 
earlier Fn i dal caufe 
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caufe whereof is maniféftfrom thae 


which] have already fhowf, namie- 
ly, that the air is receiv’d in, ‘and 
mingled with the ‘particles of the wa- 
ter, whileft it is congealing. ] 

8. To examine now Mr. Hots's Theo- 


ry concerning Cold, we may in the 


firft place take notice, that his very 
Notion‘of Cold is not fo: accurately, 
nor warily deliver’d,® Pwill not here 
urge, that itmay well bé Queftion’d, 
whether the tending outwards of the 
{pirits and fluid parts of the Bodies of 
animals, do neceflarily- proceed 
from, andargue heat. - “Since in our 
Pneumatical Engine, when the air 1s 
withdrawn from about an included 
viper ( to mention fo other Animals) 
there js‘a great‘ intamefeence, and 
confequentlya greater indeavour out- 
wards of the fluid parts df the body, 
then we fee ‘made by ‘any degreé of 
heat of the ambient’ Air, wont tobe 
produc'd by the Sunio "This, I fay3°1 
Will not infiftion, buretather takeno- 
tice, that though ‘Mr, Hubs’tells ts, 
that to cool, is to make’the exterior 
parts of the body indéayour inwards ; 
yet our’ Experiménts tell‘ us, that 
a8 PE Te 
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when a very high degree of Cold is 
introdne d, not only into water, but 
into VVine, and divers other partly 
Aqueous liquors, there. is a plain in- 
tume{cence, and confequently indea- 
vour outwards of the parts of the re- 
frigerated Body. And. certainly 
Cold having am‘ operation, upon a 
great multitude and ° variety of bo- 
dies, as well as upon o#r Senfories, 
he that would give a fatisfaftory de- 
finition of it, muft take into his ‘con- 
fideration divers other . effedts,. be- 
fides thofe. it produces on humane 
bodies. And even in thefe, he will 
noteafily prove, that in. every, cafe 
any fuch zadeavour inwards from the 
Ambient therial {ubftance, as his 
Dorine feems to fuppofe, is necefe 
fary to the perception.of Cold, fince 
as the mind. perceives. divers, other 
qualities, by various motions in the 
Nervous or: Membranous parts of the 
fentient; fo Cold-may be perceiv'd, 
either by. the Decrement of the agita- 
tion of the. parts of the Object, in re- 
ference to..thofe of the Senfory 3 -or 
elfe by fome differing impulfe of the 
fenfitive parts. occafion’d by. fome 
Pay | change 
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change made in the motion of the 
blood or fpirits, upon the deadning 
of that motion; or by the tutbulent 
motion of thofe excrementitious 
fteams, that are wont, when the 
blood circulates as nimbly, and the 
pores arekept as open as before, to 
be diffipated by infenfible tran{pira- 
tion. 

g. It may afford fome illuftration to 
this matter to add, That having in- 
quir'd of fome Hyfterical Women; 
who complain’d to me of their di- 
ftempers, whether they did not 
fometimes find a very great coldnefs 
in‘fome parts of their heads, efpeci- 
ally‘at the Top, I was anfwered, 
that they did fo, and one of them 
complaind, that fhe felt in the up- 
per part of her head fuch a Cold- 
nefs, as if {ome body were pouring 
cold water upon it. And having in- 
quired of a couple of eminent Phyfi- 
cians, of great pratife, about this 

. Matter, they both affurd me, that 
many of their Hyfterical patients had 
made complaints to them, of fuch 
great Coldnefs in the upper part of 
the head, and fome alfo along the 

Me ee an EEE 


I 
is 


- 


~~ ae tap ne eneemner te aage tage mene ope 
pny . “ Fi 


= 


5 ae ee 













Vertebra’s of the Neck and Back, 
And one of thefe Ex perienc’d Doors 
added, that this happen’d to fome 
of his Patients, when they feem’d to ie 
him and to themfelves to be other- Wi 
wile Hot. Thenoble * Avicen allo x Quoted re 
fome where takes notice, that the by Paul. - & 
invenom’d Bitings of fome kinds of basa ee. 
Serpents ; (creatures too well knowin purpurd, 

in the Hot Countries where he liv'd)) ©4P. 12+ 
made thofe that were bitten by them, 

either become or think themfelves ve- 

ry cold. But that will perhaps feem 

more remarkable, which I fhall fure 

ther add, namely, that I know a 
Nobleman, who follow’d the Wars 

in feveral Countries, and has figna- 

Jiz’d his Valour in them; and yet 

though his. ftature be proportionate 

to his courage ; yet when this perfon 

falls (as frequently he has 

done ) in a fit of the ftone, he 

feels an univerfal ‘cold over his whole : 
body, juft like that which begins the 

fitofan Ague. And though he af- 

{ures me, that the ftones, that tor- 

ment him, and which he ufually 

voids, are but very {mall;_ yet 
whileft the fit continues, which of- 
-  tentimes 



































cS 
+ 


SS eee 
si -_ = 
Z S 


| . | : 
me 
Ke 
f ihe 
i 

i 

fb 

? 


(836, 


téntimes lafts many ‘hours, ~ he does 


not only:feel an extraordinary Cold- 
nefs, but whichis more ftrange, and 
whichI particularly inquir'd after; 
cannot by clothes, “or almoft any 
other means, keep himfelf warm, 
10,1 elfewhere take notice ot fome 
other Obfervations 5 » agreeable to 
thefe; by fome of which we may: be 
per{waded, that there may be other 
ways, befides thofe already’ menti 
on’d, of perceiving cold, though the 
outward parts of our bodies were-not 
preft inwards. . And whereas» Mr, 
Hobs infers, that He, who- would 
know the caufe of cold,’ muftifind by 
what motion or motions the’ exterior 
parts of any body indeavout to retire 
sawards, that feems but an inconfide- 
rate dire@tion;’ For in comprefszons, 
chat are made: by farrounding bodies, 
there is produc’d an indeavour: in- 
ward of the parts of the compreft bos 
dy, thoughno Cold, but fometimes 
rather Heat be:thereby generated. 
And [ hope MritHobs will not object, 
thatin this cafe the parts donot rersre, 
but ave thraft inwards, fince accords 
ing tohim no’ body at all canbe mo- 
Ms : ~ ved, 


































—~ 
—— ‘ 
cD Fy 


- =e 
= 
— 





S17 ) 
ved, but by a body contiguous and 
mov'd. But what I have hitherto taz 
ken notice of,- being chiefly defign’d 
to fhew, thatthe zotzon of coldin ges 
neval is not fo obvious athing tobe 
rightly pitch'd upon, as many think, 
and that therefore it needs be no 
wonder, thatit hath notbeen accurate 
ly and warily propos'd by Mr, Hods; 

I fhallnotany further profecute that 
difcourfe, but proceed to what re- 
mains, Nextthen, the Caufeheaf 
figns, why a man can blow hot or 
cold with the fame breath, is very 
queftionable ; partly becaufe he fup- 
poles in part of the breath {uch a /im- 
ple motion, ashe callsit, ofthe {mall 
particles of the fame breath, as he 
will not eafily Prove,and as *eminents p,,, 5, 
Aftronomers and Mathematicians ward 
have Rejected; and partly becaufe Site iil 
that without the fufpected fuppofiti- Bifhop of 
on, I could (by putting together the vagy 
Conjetures of two learned Writers, wallis 
and what I have elfewhere added of (vhelearn- 
my own ) give a more probable ac: in Profil 
count of the Phenomenon, if I had not for of Geo- 
fome fcruples about the matter of" 
Faét it {elf : which laft claufe I add, 

ee Geg becaule, 
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becaufe, though 1 am not fure, that 
further Trials may not fatishe me, 
That the Wind or Breath, that is 
blownout at the middle of the com- 
prefs’d Lips, has in. it {uch a real 
coldnefs, as men have generally al- 
crib'dto it; yet hitherto fome Trials, 
that my jealoufie led me to make, ins 
cline me to fufpeét, there. may be a 
miftake about this matter, and that, 
in eftimating the Temper of the pro- 
duc’d-‘Wind, our fenles may impofe 
uponus,. For having taken a very 
good and tender feald Weather- 
gla{s, and blown upon it through a 
glafs-Pipe ( of about half a yard 
Jong ) that was chofen flender, to be 
fure that my breath fhould iffue out 
in a {mall ftreams; by this wind 
beating upon the ball of the Weas 
ther-glafs, I could not make the ins 
cluded fpirit of Wine fubfide, bur 
manifeftly, though not much,afcend, 
though the Wind,that I prefently 
blew through the fame Pipe, feem'd 
fenfibly cold, both to the hand of by- 
ftanders, and tomy own, and yet 
mine was then more then ordinarily 
cold, So that having no great en- 
; courage. 
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encouragement to enter into-a dif? 
pute about the caule of a Phenome- 
non, whofe Hiftorical circnmftances 
are not yet fufficiently known and 
cleared, I will now proceed to add, 
that whatever be the caufe of the ef- 
fe&, there are divers things that 
make Mr. Hobs's Hypothefis of the 
Caufe of Cold unfit to be acquiefc’d 
in, For we fee thatthe grand caufe, 
he affigns of cold and itseffects, is 
wind, whichaccording to him # zr 
moved in a confiderable quantity, and 
that either forwards only, or tn an undu- 
lating motion; and he tells us too, 
that when the breath ts more ftrongly 
blown out of the mouth, then is the 
dire& motion prevalent ( over: the 
fimple motion) which, fays he, 
makes us feel cold for, fayshe, the 
dire& motion of the breath or air is 
wind, and all- wind cools or dimt- 


nithes former heat. To which words cp,p.28. 


in the very next line he fubjoyns, that 92. 4 
the begins 


not only great, but almoft any ventis ning. 


lation, and ftirring of the Air doth 
refrigerate, But againft this doGrine 
J have feveral things to object. 

11, For firft, we fee there are very 
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hard frofts, not only continued, bue 
oftentimes begur, when the Air is 
calm and free from winds, and high 
and boifterous Southerly winds are 
not here wont to be near fo cold as 
far weaker winds, that blow from 
the North-eaft. 

12; Next, if Mr. Hobs teach us,that 
tis the dire& motion of the ftream 
of breath, that is more ftrongly 
blown out, that makesus feel Cold, 
he is obliged to render a reafon, why 
inan Zolipile witha longneck, the 
ftream that iflues out, though often: 
times far {tronger then that, which is 
wont tobe made by compreffing the 
Lips, at a pretty diftance from the 


hole, it iffues out of, is not cold, bur - } 


hot, 

13. Thirdly, Mr. Hols elfewbere 
teaches, that when in our Engine the 
pump hasbeen long: imploy'd to exe 
hauft (as we fay ) the Recéiver, theré 
muft be a vehement wind produe’d 
in that Receiver, and yet by one of 
our other Experiments, ic appear’d, 
that for all his ina good feal’d VVeas 
ther-glafs plac’d there, before the in- 
cluded Air begins to be (as we fay ) 

emptie 
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emptied, there appeard no fign of 
any intenfe degree of cold produc’d 
by this fuppos'd wind, fo that’either 
the wind is but imaginary, or elfe 
Mr, Hobs afcribes to winds as {uch, an 
infrigidating efficacy, that does not 
belong to them, 

14.Fourthly,we find by experience, 
that inhard frofts water will freez, 
not only though there be no wind ftir- 
ring inthe ambient Air, but though 
the liquor be kept in a clofe room, 
where, though the wind were high 
abroad, it could not get admittance 5 
and fome of our Experiments care= 
fully madehave affured us, that wa- 
ter feal’d up in one glafs, and that 
glafs kept fulpended in another glafs 
carefully-ftopt, to keep outnotonly 
all wind, but all Adventitious Air, 
may néverthelefs be not only much 
cool’d, butturn’d into ice. 
-15.Fifthly,we found by other Expe- 


can come at it; will be every way 
crufted over withice, in which cafe 
there iso. probability, that the icc 
3 Ggg3 _fhould 








See the 
: : VI. Sethe 
riments, that.a frozen Egg, though oy of the 


fufpended in, ‘and perfectedly tur: Hifi of 
rounded with water, where no wind “"” 





a ee 


. 


Sea Se — 
ee $a Po seer se at ig ~ 
= oa aay : oem a) cor ~WRA 
2 ee aig o— —_ 
aet 


’ ¥ Pak 
i at 
if mies 
7 aa 
~ i 
Ux , 
ig”) cif 

Wet E 
we 

S iinet 

AY 
if ? 
: f 

e pit, 

i 

' i 

{ p 

be ; 

B ‘ 

( t 

} a 

i. s 

' ‘ yj 

; + 
> / 
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fhould be generated according to the 
way proposd by Mr. Hots.” For he 
will {carce prove, nor is there any 
likelihood, that a wind pierced the 
fhell and clofer coats of the Egg to 
get into the containd liquors, and 
freez thems and a more unlikely ats | 
fertion it would be, to pretend, (as. | 
he that maintains Mr. Hods’s do- 
rine, muft) that fo very little Air, 
ifthere be any, as is mingled with the 
juices of the Egg, is, by the Cold, 
which is not wont to’expand Air (nor 
water, tillic be ready to make it 
freez ) turn’d into a wind fubtile 
chough, freely to penetrate the fhell 
and coats of the Egg; and great 
enough to diffufe it felf every way, 
and turn onevery fide the neighbour- 
ing water intoice ; and all thisnot- 
withftanding, that not only it ap- 
peard not by bubbles breaking 
through the water, that there is any 
Adventitious Air, that comes out of 
the Egg at all; but that alfo, fuppo- 
fing there were fome fuch:contain’d 
in the Egg, yet what fhadow of rea- 
{on 1s there to conceive, that the Air 
which was engag'd in, and ph 
Be € 
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ed with the fubftances of the white; 


and the yelk of the Egg, muft needs 


be a wind, fince, according to Mr, 
Hobs, ‘that requires a c@niiderable 
motion of moft of the parts of the 
movd Air the fame way, and aca 
cording to him alfoa body cannot be 
putinto motion, but by another body 
contiguous and mov‘d, 


16, Sixtly, Mr. Hobs does indeed af- 
firm, that all wind cools,,,but is fo 
far from proving, thatthe higheft de- 


grees of Cold muft needs proceed 


from wind, that he does. not well 
evince, that all winds refrigerate. 
Nor are we bound to believe: it with- 
out proof, fince wind being, accord- 
ing to him, but Air mov’d in aconfie 


-_derable quantity, either in a direct 


or undulating motion, it does not ap- 
ear how Motion fhould, rather 
then Reft,make Air grow cold, For 
though it be true, that afwally winds 
{feem Cold to us; yet (in the firft 
lace ) it is not unzverfally true, {ince 
ome, that have travelled into hot 
Countries, | and particularly the 
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Euri, Aufrique venti 2 Meridie loca 
Arenofa fummoque calore inflammata 
tranfeuntes atque “Egyptum fpirantes 
tantum caloris aftus, pulverumque ty 
inflammatarum Arenarum-evehunt ut 
ignitas fornacis flammas, nec non pul- 
veribus obf{curiffimas nubes eo afpor- 
taffe videatur. And elfewhere, 
—~ Prima oftatis parte. calidiffima 
inequaliffimaque ob vehementiffimum 
Mevidionalium Ventorum calorem,&c. 
Profper Alpinus de Medicina E- 
gyptiovrum. 


From 9. till noon, there blows awind 
with fuch extreme heat from ‘the 
fands, that it fwallows up a mans 
breath, and Hifleth him. —— The 
King of Chermain fent an Army of 
fixteen hundred horfe, and five thou- 
Sand foot, againft the Lord of Ormus, 
for not paying his Tributes’ which 
were all furprized and flifed with 
that wind. Marcus Polus in Pur- 
chas’s Pilgrims, lib. 112gp. m. 71. 


learned , 4lpinu, 
have complain’d, 
that the winds 
coming to them 
in the Summer, 
from more tor- 
rid Regions, have 
appear d.to them 
almoft. like the 
{team that comes 
out at the open 
mouth of a heat: 
ed Oven, And 
if CMarcus Polus 
Venetu be to be 
credited, (for I 
mention. his Te- 
{ftimony but ex 
abundanit.).. the 
Southern winds 


hear Ormus, have been fometimes fo 
hot, as to deftroy an Army it {elf at 
once, | And (econdly, even when the 
wind does feel cold tous, it may of- 
tentimes do fo. but by. accident ; for, 
as we elfewhere likewifle teach, the 
fteams that iffue out of our bodies bes 
ing uiually warmer then the ambient 


Air 


» (whence in great Affemblies, 


even 












































525 
even thofe that are not throng’d, find 
itexceeding hot, and I have {everal 
times obferv’d a hot wind to come 
from thofe throngs, and beat upon 
my .face:) and) the more inward 
parts of our bodiesthemfelves, being 
very much hotter then the ambient 
Air, efpecially that which is not yet 
full of warm fteams; the fame cau- 
fes chat turn the Air into a wind, put 
it into. a motion,.that both difplaces 
the more neighbouring and more 
heated Air, and alfo makes it pierce 
far deeper into the pores of the skin 


thofe parts, that are fomewhat more 


tuward then the Cuticula, and, far nary dif- 
more fot, the Air. curn’d. into wind“! 


feems to us more cold, then the re- 
ftagnant Air (if I may fo {peak, ) up- 
On iuch another account, as that, up- 
on which, if a man has one of his 


hands hot, and another not, the 


fame body that will appear luke- 
warm, to. this, will appear cold to 
thecther; becaufe, though the felt 
body be the fame, yer the Organs of 
feeling are differingly difpos'd.| And 
to confirm this dotétrine by an Expe- 
riment 


9 morelarge- 


whereby coming to be fenfible to 4 handled 
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riment ( which has fucceeded Often 
enough, and need not fucceed Al- 
ways to ferve our prefent purpofe, ) 
we will add, tharthough Air blown 
through a pair of Bellows upon ones 
hand, when ‘tis in a moderate tem- 
per, willfeem very cold; yet, that 
the ambient Air by being thus turn’d 
into wind, does indeed acquire a re- 
Jative coldnefs, fo asto feem cold to 
our fenfes, but yet without acqui- 
ring fuch a cold as is prefum’d, may 
appear by this, that by’ blowing: the 
{ame air with the fame Bellows up- 
on Weather-glaffes, though made 
more then ordinarily long, and by 
an Artift eminent at making them, 
we could not obferve, that this winds 
beating upon them did fenfibly refri- 
gerate either the Air or the liquor. 
Though’tis not impoffible, but thar 
in fome cafes the wind may cool even 
inanimate bodies, by driving away 
a parcel of ambient ait, impregnated 
with exhalations-lefs cold, then the 
air that compofes the wind, But 
this isnot much, if:at all, more then 
would be effe&ted, if, without a 
wind, fome other body fhould preci- 
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(837) 
pitate out of the air near the Wea- 
ther-glafs, the warmer Effluvia we 
have been mentioning, efpecially if 
the Precipitating ‘Body*introduce in 
the room of the difplaced Particles, 
{uch as may ina fafe fenfe be term’d 
Frigorifick, 
17. Seventhly, Nor can we admit 
without a favourable conftruction, 
Mr. Huds-his-way of expreffing him- 
felf, where he fays, as we have: late- 
ly feen, thatvAlliwind cools or demint{h- 
es former beat, ‘For if we take-heat in 
the moft common fenfe, wherein the 
word is ufed, not only: by orher-wri- 
ters, but alfo-by Philofophers, ‘to 
make wind the adequate: caule of 
cold; it muft in many cafes'do more 
then diminifh former heat," “For-was 
ter, for inftance; that ’is ready to 
freez, is already actually cold:in a 
high degree,’ and yet the. winds (af 
Mr. ‘Hobs will needs: have that tobe 
the efficientof freezing ): muftmake 
this not hot, ‘butalready very cold li- 
quor;, more cold yet, before at can 
quite turn itinto ice, 5) © 
18,Thefe things thas eftablifhr,it will 
not be difficult? yo difpatch the re- 
ee maining 
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maining part of Mr. Hobs his Theory 
of Cold; for to proceed to his fixth 
Se&ion, we fhall. pafs by what.a 
Cof{mographer would perhaps except 
againft in his doctrine, about the ges 
neration and motion of the wind up- 
on the furface of the Earth, .and 
fhall only take; notice in the remain- 
ing part of that Se&tion.of thus much; 
‘That the moft of what Mr, Hods here 
fhews us, is but, that there isan ex 
panfion of the air, or a.wind generae 
ted by the motion.and aétion of the 
Sun; but:why this wind thus genera- 
ted muff produce cold, Ido notfee 


that he fhewss; nor does. his affirm. 


ing, that ismoves, towards the Poles, 
helpthe matter, for ‘befides that.we 
have fhewn, that wind as fuch, is 
not fufficient to produce far lefs des 
grees of cold, then thofe:thatare felt 
in many, Northern Regions, . there 
muft be fome ‘other:caufe, then the 
motion of the air or fteams driven 
away by the Sun, -to;.\make bodies 
not in themfelvescold,, 6for fo they 
were fuppos’d not to:be, whenthe 
Sun began to put:them in motion J 
become wehemently cold in their bag 
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fage.’ For Mr. Hots cannot, as other 
Naturalifts, derive the coldnefs of 
freezing winds from. the cold {teams 
they meet with, and carry: along 
with them in their! paflage through 
cold Regions, fince then thofe {teams 


_kather then the wind would be the 


caufe of that vehement coldnefs's: and 
fo it might: jufily be demanded, 
whence the coldnefs of thofe cold 
exhalations proceeds, — Befides that, 
‘tis very precarious and unconfonant 
to obfervation,’ to imagine fuch a 


wind, as he talks of, to blow;'whene 


ever great frofts:happen, fince, as we 
noted before,’ very vehement glacia- 
tions may be obferv’d, efpecially in 
Northern: Regions, when the air is 
calm and free from winds, 

¥9, The account he gives in his 
{eventh Se&tion of turning water into 
ice, is the moft unfatisfatory I have 
ever yet met with; for agood pare 
of that SeGtiomis fo “written; as-if he 
were affeat’d to be underftood: 
But whereas he {uppofes, that by the 
indeavour of the wind to raife the 
parts of the water, joyn’d with the 
indeavour of the parts’ofthe water 
i towards 
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towards the Center of the Earth, the 
uppermoft parts of the water will be 
preft ‘together ‘and coagulated, he 
{ays that; which is very far trom fatiss 
factory, °For firft,ice isoften produ- 
ced, where no wind can.come to beat 
upon the uppermoft parts of the was 
ter; andtoraife them; and in veffels 
Hermetically feal’d, which exa@ly 
keep out air and wind, ice may be 
generated, as many of our Experi- 
ments evince. And this alone were 
a {ufficient-aniwer, fince:the whole 
explication is built upon the action of 
the wind, ‘Bur this issnotall:we have 
to obje&t; for not to urge, that he 
fhould have provd, that» the upper- 
moft parts ofthe water muft be rai- 
{ed in congelation, efpecially fince 
oy! and divers other liquors are con- 
tracted by it, nottourge this, I fay, 
what fhew of probability 1s. there, 
that by the bare indeavour ; of the 
wind, and the gravity of the fuperfi- 
ciate parts of rhe water, there fhould 
be any fuch forcible comprefiion 
made, as he is pleas:d to take for 
granted,, ‘And.'yet this: it felf is lefs 


improbable, then chat fuppofing the 
uper- 
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| 53! 
upermoft parts of the water to be 
prefied together, that preflure is 
fufficient to coagulate, as he {peaks, 
or rather congeal them intoice, So 
bold and unlikely an affertion fhould 
at Jeaft have been countenanced by 
fome plaufible reafon, or an example 
in fome mealure parallel, For I re- 
member not any one inftance, wheres 
inany degree of compreffion, that has 
beenimploy’d, much lefs fo flighta 
one as this muft be, confidering the 
caufes whence ‘tis faid to proceed, 
can harden any liquor into ice, or 
any other hard body, And in 


tioned of filling a Pewter veffel with 
water, and when ’tis exa@ly clos’d 


Hammer, till the water be reduc’d 
to penetrate the very Pewter, we 
found not that fo violent a compreffi- 
on did give the water the leaft difpo- 
fiction to turn a hard body, And as 
for the way Mr. Hobs affigns of In- 
creafing the thicknefs of ice, ’tis very 
difficult to conceive, how a cake of 
ice on the top of the water being hard 
frozen to the fides of the containing 
RY Oa vem ey veflel, 


% the Tn the new 
Experiment, we have elfewhere mene Experi- 


’ » the Spring 
compreffing it by the knocks of a of the Air. 
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veffel, andthereby fevering betwixt 
the included water and the external 
air; the wind that cannot come to 
touch the water, becaufe of the inter- 
pofition of the hard and rigid ices 
fhould yet be able, fometimes at the 
depth of nine or ten foot, or much 
further, to beat upon the fubjacent 
water, andturnitinto ice, And-it 
is yet more difficult to conceive, how 
the wind muft do all this, when, as 
was lately noted, the water docs ve- 
ry often freez more and more downs 
wards, to a great depth, in places 
where the wind cannot come to beat 
wponitatall, And asto what Mr, 
Hobs further teaches, that the ice 
muft contain many particles of air re- 
ceiv’d into it, we have elfewhere oc- 
cafion to fhow, how erroneoufly he 

difcourfes about thofe Icy Bubbles, 
20, The reafon he affigns of the 
freezing of water with Snow and Salt, 
does as little fatisfie as the reft of his 
Theory of Cold, For not to men- 
tion, that he affirms without proving 
it, that Snow and Salt have in them 
a creat dealof airs itis very precaris 
ous to affert, that this air muft be 
) | 4 preft 
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pteft out every way in wind, which 
muft rake the fides of the veffel, for 
| “tis ftrange, that far more diligent 


» | obfervers then Mr. Hods fhould take 


no notice of any fuch wind, “if any 


lefs ftrange,then that which follows; 
namely, that this wind mnuft fo rake 
| the fides of the veffel, asto make the 








| veflel by the fame motion and action 
| congeal the water within it, ~ For 
| what affinity isthere between a wind; 
paffing along the outfide of a glafs, 
| altogether impervious to it, and the 
| turning a fluid body, included in that 


| into a hard and brittle body, 


) The wind indeed may perhaps, if it 
| be ftrong, a little fhake or ‘agitate 


"| the particles that compofe the glafs, 


-andthofe may communicate fome of 
| their motion to the contiguous parts 


ofthe water; but why all. this muft 


} amountro thé turning of that water 
into ice, is more, I confefs, by far 


‘then I can. apprehend, Efpecially 


feeing, that though you long blow 
| Upon a glafs of water with a pair of 
} Bellows, where there is not an Ima- 
ginary wind, as Mr, Hojs’s; but 4 
: Hhh = Real 
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Real and manifeft ones yet the wa- | 


ter will be fofar from being frozen, | 
that our formerly mentioned Expee § 


riments ( of blowing upon Thermo. | 


Meters ) make it probable, that it § Ay 
willf{carce be cool’'d. And if Sea- 9; 


falt do contain fo much air, by 


produces {o intenfe a degree of Cold, fe 
how chance that being refolv’d in a Jy 


little water without Snow, it does | 
not produce atleaft a far greater de- | 
gree of cold then we find it to doe | 


: Befides, inthe Experiment we made 
See the 


tv. seai- (and elfewhere mention ) of freezing 


onofthe water feal'd up in Bubbles, though 
ate f the Bubbles were {ufpended in other | 
"  glaffes, whofe fides no where touch- | 


one 
as 
tob 
Wer 


4 cles 
M ther 


edthem, andthe remaining part of {yy 
whofe cavities were fill’d fome with }}}, 


air, and fome with unfreezing li- | 
quors ; what likelihood is there, that | 
“Mr, Hobs’s infenfible WVind fhould be | 
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through that new ctediam to the 
slafs containing immediately the wa- 
ter, and through thar to the inner- 
moft parts of the feal’d up water. 


’ Anditmightbe further objected, if 


it were worth while, that Mr. Hobs 
does not fo much as offer at a reafon, 
why fpirit of Wine, Aqua fortis, or 


even Brine, if ie be of the ftrongefk 


fort,are not either by this mixture, or 
(here in Ezgland ) by the Wind in the 


open Air turn’d into Ice, as well 


as many other Liquors are, 
21, The reafon why Cold is wont 


_ tobe more remifs in rainy or cloudy 


weather, then in that which ts more 


clear, is not better given by Mr. Hobs; 
‘| thenby fome others that have written 
before him: for not to mention, that 
Ihave feen great frofts, and lafting 
enough in cloudy, and fometimes 
very dark weather; that which he 
_ talks of the winds being more ftrong 
inclear weather, then in cloudy, is 
_ofno ‘great importance, fince com- 
| mon Experience fhews, thatin clear 
weather the Air may be very cold, 
j and the froft very great, where no 
a} wind is fele to rake, as he would 


Hhh2 | have 
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have it, the fuperficies of the Earth, 


Nor does experience bear witne{s to. 


what he not warily enough pronoun- 


ces, thatthe lefs the wind w, the lefsis 
the Cold,. There are but two Pheno- | 
mena more, which in this Seéion | 
Mr. Hobs pretends toexplicate; The | 
one is, thatin deep Wells the water | 
does not freez fo much, as it does 
upon the fuperficies of the Earth, 
But the reafon of this we elfewhere | 
take occafion to confider,& therefore | 
in this place we need only note, that, 
Mr, Hods has not rightly affigned ie by | 
a{cribing it to the winds entring more 
or lefs into the Earth, by reafon of 
the laxity of irs parts; fince befides: | 
that it is very improbable, that the | 
wind fhould not,as he fays it doesnot, | 
lofe muchof its force by entring into! | 
the Earthat itspores, and other lef | 
fer cavities (for that feems to be his: | 
meaning by the laxity-of the Earths’ | 
parts )to fo great a depth as ‘water; | 


lies in feveral Wells fubje&. to-freez< 
ing’: befidesthis, I fay; Experience: 
teaches us, that Wells may be frozeny 
though their Orifices be well covers: 
ed, and the wind be thereby kept 
VAS de aan 5 Aaa 
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from approaching the included wa- me 
ter by divers yards; and very many 4 
Wells, that are f{ubjec&t to freez, 
when Northerly and Eaftwardly 
winds reign, will likewife be frozen 
invery cold Winters, whether any 
wind blows, or not. 

22, The other and laft Phenome- 
non, Mr. Hols attempts to explicate,ts, 
That ice is lighter then water 5 the 
caufe whereof, fays he, is manifeft 
from what I have already fhewn; 
namely, That airis receivd in, and 
mingled with the particles of the 
water whileft it is in congealing, Bur 
that this isnot the true reafon, may 
be argued from hence, that ifa cone 
veniently fhap’d glafs-veffel be fill’d 
top full with water, and expos’d c¢i- 
ther unfeal’d or feal’d to'congelation, 
the ice will have ftore of bubbles, 
which, at leaft in the feald veffel, 
cannot by Mr. Hobs, who will not 
affirm glafs to be perviousto the Air, 
be pretended to proceed from 
bubbles, that got from without into q,, .4. 
the water, whileft ir was in congeal 1x. Tile 
ing, And we have fometimes had Fee 
occafion to manifeft by particular cai. 

~~ Hhh3 Expe- 
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Experiments purpofely made, how 
little of Air there is even in thofe 
bubbles that are generated in ice, 
made in veflels, where the Air was 
hot kept from being contiguous to 
the water,, 

23. And thus have we gone 


through Mr, Hobs’s Theory of Cold, 


In his Propofing of which, we wifh’d 
he hadin Divers places been more 
Clear; andin ourcurfory Examina- 
tioz of which, we have feen that moft 
of the particulars are either precarious 
or erroneous, and were they neither, 
yet the whole Theory would, I fear, 
prove very z#fufficient. . Since anat- 
tentive Reader cannot but have mark- 
ed,that this learned Author has paft by 
far the greateft part even of the more 
obvious Phenomena of Cold, without 


attempting to Explicate them, or fo’ | 


much as fhewing in a general way, 
thathe hadConfider'd them,& thought 
them explicable by his Hypotbe/s : By 
which he that, will fairly explain all 
the Phenomena recited in the Notes we 
have been drawing together, and 
which yet contain but a, Beginning of 
the Hiftory of Cold, fhall give mea ver 
ty good opinion of his Sagacity, 4 
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A Pofifcript. 


Hough the haft, I am obliged to 
| : comply with, keep me from 
| annexing the Hiftorical Papers, 
| wherewith Ihad thoughts to Cons 
It clude this Book, concerning Cold ; 
is yet fince the Nature of the paft Exa- 
tl men gave me but little Opportunity to 
iM) teach the Reader any thing more con- 
|. fiderable;. then that Mr; Hobs’s Do- 
é&rine is Erroneous; 1am very in- 
| clinable co make himhere fome fuch 
‘| little amends, as the Time will per- 
mit, for that Paucity of Expert- 
| ments, And therefore fince in the 
| laft Se&tion ofthe foregoing Hiftory, Pag-673. 
upon occafion of an Experiment very 
| Imperfe&ly, andnotintelligibly de- 
i  liver’d by Berigardus, 1 intimate my 
| having elfewhere Plainly fer down, 
il! either the fame he meant, or one of 
i) that Nature ; and that with confide- 
Mt rable Phenomena unmention’d by 
d} him ::Ichufe rather to borrow fome 
_ Account of it from another Treatife, # 
| Hhh 4 tol Mn 
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to which it belongs; then ‘nor gratifie 
fome of the Curious, to whom the 
Phenomena \ fhewd them of it, feem: 
ediio lets pretty then furprizing, 

The way then that 1 usd in making 
this, Experiment, may be .gathered 
from the following dire@tions, 

~» ‘Lake of good unflak’d Lime three 
* According to the goodnefs of the Parts COF theres 
Lim:. of which, if it be very firong, abouts 7 ) of 
pro parts may ferve the tury and ( yellow ) Orpi- 
Fee nahh Ribas Te TURTOAORE » past, 
Gan 10d aX of fair water 15, 
or 16. parts 3: beat the Lime grofly, 
and powder the Orpiment: (with 
care to avoidthe noxious Duft that 
* To prevent which, 1 ufually caufe the song Bye we se 
pea aiee to be beaten, erdbed up in and having put 
divers papers, | or fome other way fe- thefe two Ingre- 
curd from Avolation, and from barm=- dients-into. the 
ing the veflel wherein tis pounded. 
water, let them 
remain there for two or threehours, 
or longer, if needs be,’ remembring 
to thake or ftir the: mixture from 
time to time... By this, medns you 
will obtain a fomewhat fetid: Liquor, 
whereot by warily: Decanting; .or by 
Filtrating it, the; Clear pats muft be 
fevered from the reft,. >) “4 >>: 
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+ tmthe mean time take a piece of 


Cork, and having lighted itfo, that 


itis kindled throughout, remove it 

from the fire, whileft ‘tis yet burning, 

and by.a quick immerfion, quench it 

in fair water. And having by this 

means reduc dittoa coal, you may 

(in cafe you have not err’d in the 
Operation ) by grinding it wath a con- 

venient Quantity of Gum-wa- 

ren *, bring it 

tothe colourand * Which for this we *rwill fufice te 
confiftence of a tals (oir eer cop ig 
good black Ink, 


that you may ufe with an ordinary 


Pen. | 
Whileft thefe things are doing, 
you may take what quantity you 
think fic of com- 
mon * Minium, * This is knownin the fhops by the 


andtwo or'three 74° of Red-Lead,and is here {pecifi- 
ed, as being cheap and eafie to be pre- 


times its weight curd, though I fuppofe that other 
of {pir it of Vine- yi - pereee! hgh metal, 
ger (which needs yt aie PREM a tiay ferve 
not be for this. 

purpofe much ftronger then phlegm, 

andto which even undiftill’d Vine- 
germay be a /wecedaneum ) and put- 

ting the powder and liquor into 2 

By on : slais. 
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glafs-Vial, or any other conveniént 
veffel,: let them infufe over hot Em- 
bers,, or in {ome confiderably warm 
place fortwoor three hours more or 
Jefs,. till'the liquor ‘have acquir’d:a 
very {weet tafte, | 

All’ things being thus  prepar’d, 
take a new, or at leaft aclean Pen, 
and write with it fomedfuch thing, “as 
you either defire or need not fearto 
have read, Letween ( if you pleafe Jor, 
wai! "shoe hdd which is fafer, 


* If you write fit with the black Ink, 
and then with the folution, the Lines 
must be made fomewhat diftant, that 
thofe which exprefs your fecret may 
have room between the others, and 
therefore the better to avoid fufpition, 
I chofe rather to write fir with the 
invifible Ink, and then over that 
with the black, as if lhadwrit on an 
ordinary piece of white paper, by 
which means\ could write the black 
Lines as clofe asIpleafed. °° 


* Over the Lines, 
which contain 
your fecret, and 
which are tobe 
tracd with the 
folution of Atiui- 
um; for this Li- 
quor, if.it be eis 
ther well decan- 


ted or filtred, willbe fo clear, thae 
what is written with it bya new Pen, 
will not be feen upon the Paper when 


itis dry. 


Laftly, when you would fhow the 
Experiment, dip’a {mall piece of - 
Sponge, or a Linnen-rag (or fora 
need, a little paper wreath'd ) in the 


water, 
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water, that was made with Lime 
and Auripigmestum, and, with this li- 
quor, which, though it {mell ill, 
will look limpid and clear, wiping 





» 1 over the Paper, it will prefently at 
| once, both wipe out .or obliterate 
what was written withthe black Ink, 


_ | and make all that was written with 
>| the invifible Ink, though perhaps in 
» 1 the felf-fame Lines, appear black, fo 
asto be very eafily and plainly le- 
gible. 

Jf This is the way, to which many 
1 | -years.ago my Trials led me, of ma- 
|} kingthisodd Experiment, For the © 
,— performing whereof, if any -can pro- 
,#  pofe a more Eafie and Better way 
|. (for I find by an Inquifitive * Tra- 


veller,thatthere fu . 

i That learned Gentleman My. H. 
are more ways Oldenburg, Secretary tothe Royal 
| then one ) I fall Society. 


| willingly learn ic. 
| Inthe mean time the Reader may 
perceive, that I did not cauflefly in- 
| timate, Thatthe learned Berzgardus, 
| though he would manifelt a great 
_ thing in Philofophy by this Experi- 
| ment, did yeteither nor Underftand 
: | himfelf that part of it, he pretends to 
. Teach, 
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Teach,or has omitted one of the main 

Ingredients of the water of Orpiment 

he {peaks of, For I did not - find, 
that even by along Infufion, nor by 
fome Decoéion of. the Orpiment ]} 0 
alone ( without the “Quick-lime)  § ¢) 
there would be produc’d a Liquor, | p 
either obvioufly tatid, orthatwould  } y 
perform {fo much as aLefs matter,then ]} 
what that, which he mentions, J yy 
fhould. And whereas he feems to | 7 
commend this way ( though but be- ] 4 
tween Lines written with common | 4 
Ink) for the writing of things ore | }, 
would not have to be difcovered, and i 
though I have yet met withno body, | , 
that having feen the Experiment, is | / 
not of hismind; yet I remember, | 
that, when many years ago, was ma- 

_kiog Trials concerning the feveral 
ways of making invifible Inks, my | 
Conjeéures led me to difcover, that 
Icould very readily bring, whatwas 
written with a folution of Afinium, 1 
to be Legible, by the help ofthe fire; | 
as well asI could alfo dete& bythe | . 
fame way feveral invifible Inks, | 
which are believ’d to require’ appro- 
ptiated Liquors to make them nti 

efs 
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fefstheir fecrets. But I muft referve 

the RefleGtions, and other particu- 

lars that relate to this Experiment, 

for the Treatife to which it belong’d. 

Only I will now add, That befides 

the above-{pecified motives to coms 

municate what I have at prefent- 
witren of it, 1 was the rather induc’d 

todofo, becaule had mestzon-d, bur 

not taught this Experiment, in the 

Hiftory of whitene{s and Blacknefs ; and 

becaufe allo Berigardus is not the only 
Author of NoteI have met with, that 
having made particular mention of 
the Experiment, has given the Curi- 
ous but a Lame and unfatisfacory 
Account of it, 
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that eon- 


cern Divi- 
nity belong 


not tothis 


Catalogue, 


already publifhd by 
this Author, 


Ew Experiments Phyfico-mecha- 
nical, touching the Air, 1660, 
publifb'd about Midtummer. 

Certain Phyfiological Ef]ays, written ov 
feveral o¢cafions, 166 1.¢z March, 

The Sceptical Chymift, 1661, 22 Aus 
outt. 
A defence of the Doétrine touching the 
Spring azd Weight of the Air, againft 
the Objettions of Francifcus Linus, 
1662, tthe Spring. 

The Ufefulne{s of Ex perimental Philo- 
fophy, 1663.2” June, 

Experiments and Confiderations touche 
zag Colours, 1664. i May. 
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Such Philofophical Writings 
ofthe fame Author, as being occafionally 
mention’d (here and there) in the 
above-nam’d Books, are not yet 
publith’d, but (though not 
abfolutely promis‘d ) by di- 


vers of the Curious expected. 


He fecond Seétson of the fecond part 

i of the ufefulnefs of Experimental 
Philofophy, 

Two Effays concernin 1g the Concealments 
and Difgusfes of the Seeds of Living Crea- 
tures, 

‘Some Additronal notes defign’d by way 
of Appendix to the Phyfico-Mechani- 
cal Treatife. 

Two Hzftortcal Dialogues, one concern- 
zug Flame, the other concerning Heat, 

Hydroflatical Paradoxes made out by 
Phyfico-Mechantcal Experiments, 

An Effay of the Origine of Forms and 
Qualittes, 

Of the Produétion of Qualities ( mant- 
feft and occult ) by Art, 

The Sceptical Naturaliff, being a Let- 
ter about the Imperfeftions of Natural Phi- 
lofophy, as we yet have it, 

4 Difcourfe of Improbable Truths, 
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AN» 
ADVERTISEMENT 
Das TO THE 
| READERS 
uitblana pins “orp 
‘The following,  Experi- 
| * mients,® by the Author 


of the foregoing: 
*Hiftory. 


Lhe fame 
time, that ‘This is pointed atin. the third 
Page of the following Account, 


the Royal where mention ismade: of an Ho- 
Siler, requared norable Perfon,. ¢'c- 
aa 0 

















a 


“of what he had.been doing, till beard | n 
, 2 publickly read at Grefham Colledge, | pi 


of me an eAlccount of what I had 
obferved , Or» trted, concerning Cold, 
they recommended the making — of 
Trials, about that fubjelh, to the |r 
Learned Dr, C,.Merret, who ha- | jel 
ving aifpatched what he intended, much \ wi 
earlier then I could bring in my far more } iit 
Volamtnous, Papers, be long ago. prefemt- | 1 
ed His to that Illuftrious Company: | ls 
and fince That, has thought fit to lee | lw 
them indear my Treati(e, by their being \ Til 
Ainnexed to tt, and compofing a part of \ iv 
It; and that [uch apart, as mush might | ilt 
be fard of tt, af after I have inform'dthe | uf 
Reader of tts having obtained the Thanks \\\ 
ofa Soctety, that v,too much accuflomed | w 
tovecevve and produce Excellent things,  \ cin 
to be fufpetted of ‘valuing Triflesy, I | dr 
could think tt needful and proper to give |u. 
thofe Papers\any other Elogium: And | ji 
t falling out fortunately enough, That | m 
the Dottor and I ( being’ at {ome miles 
diftance') did not communicate our Dew | 
fignstoone anothers as I ‘knew Nothing 


























when far the greateft part of my Experi- | 1 
mens | 








id | ments were ( as 28 known to more Perfons 

















then one.) already recorded, So J af: 
terwards {crapulou|ly abftaized from bor= 
rowing the, Trtals mentioned. in bis Pa» 


pers; to tartch mine: < which forbear 


ance was the more eafie tome, . becaufe 
after the firft time \ heard thefe Papers 
read, \ never Defired a Copy, nor 
Had a Sight of them. By this means it 
happened That befides thofe many 
Titles, which being handled at large 
tn.the Hiftory, ave left untouched in 
the following Trai, even on thofe Oc- 
cafions, where the Learned Dofor and 
I happen to, treat of the fame [ubjetts ; 
our Trtals ave but Very few of them coins 
cident; upon: which core, the Reas 
der will meet with more Variety betwixt 
us, then probably he would have ex- 
petted to find on fuch an ‘Occafi- 
on, 


Having drama ‘up this Advertife- 
ment about the Doéors Papers ,\. as fup- 


| pofing them. the.very fame, he prefented 
|, to the Royal Society; pon a fight 
aa z 0 





of the following Sheets, (as “they. were | 
fome hours fince brought me from the | 
Prefs; ) ‘the dditsons I there find, § 
make tt appear necefjary tofayfomething | 
further to the. Reader, I muft inform. 
him then, that about the meddle of | 
this Winter, and about the end of De~ | 
cember 1664. J prefented to the Roy- 
‘al Society feveral Books,  contazning 
each of them Exghteen or Nineteen of 
the Twenty One Titles,  whereofmy 
Hiftory confifis; that the Virtmofi 
might have the Opportunity of the Cold 
( which then began to be fo (trong, ax 
Publifher’s tO keep the Pre(s from difpatching. the 
Advertife-veft of the Book’) to examine my Experts 
he Reg. ments, andaddto them; and. one of 
der. thefe being delivered tothe Dotter, ' as 
the ltkelteft Perfon to make ufe of it; 
together with an Order'to the Statroner, 
tolet him have therematuing Sheets of* 
the Book, as faft as they foould from time 
to time be Printed; hebad theCurio. 
fit?, as to Enlarge fome of the things 
be had already tried and: brought in 
hinfelf 3  (as.is intimated tm the Forty 
Sixth Page ) {0 to make Trial of fome- 
oR parti. 
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particulars,’ that I had propofed and 
performed , . which either their Impors 
tance'( aS the way of freezing from the 
Bottom apards, . by me fuggelied, and 
the weight of Bodies frozen and unfro. 
zen) or his Opportunity revrted him to 
make choice of ; and bas. been pleafed 
t0 afford them place amoung his own Ex 
periments * 5 by aie 


i whichmeans.though * Among hich 1 4m ‘fince inform. 
! | ' ed, that he had thied-divers, before 


the corncidence of hefaw, my,Paperss 

what me ‘deliver ge AS 
will appear to happen. ‘more frequently, 
then the eAdvertifement will make one 
exped:' yet to {uch Readers, as do nab 
prefer Variety before Certainty, -thefe 
coincident Pallages will not. in Irkelabood. 
be unacceptable. For 10 thofe Cafesy. 
where the Evenis of our Trials ave the. 
fame > tis lake the Truth nll be the. 


more confirmed *; and in Cafes mbere* So one 
fig | seis Tee the 


chief Paffages ofthe Examen of “Antiperiftafis is\thuch con. 
firmed by the Korty Fourth and Forty, Fifth Pages (of the 
following ‘Papers ) which’ contain’ an Account of a Trial 
madebythe command. of the Royal Sociery,. towhom it was 
propofed bythe Author of the Be amen, witharequeft, chat 


they would be pleafed to arderit to bemade,. 
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him to baften the Publication of thofe 


fruzts of his Learning and Induftry on The Art 


another (ubjett, which divers of the of Potte- 
Virtuofi do wot more ExpeH, then*y- 
Defire, to have communicated to 
them, 
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An Account of Freezing made in 


December aad January, 
1662, 


Ince the bufinefs of Freezing is ob- 
Goto to many various contin- 
encies, I muft neceffarily premife 
thefe following cifcumftances, that 
thefe experiments were made in very 
hard weather, yet with fome alter- 
nate relaxations, the froft continuing 
above fix weeks, And the place I 
chole was in ftone-windows, expo- 
fed to the North, and North-eaft 
winds, and fome upon the ground. 
The veffels were Glafs-canes of feve- 
ral bores, earthenand pewter, {mall 
pans and porringers, {poons of pew- 
ter, and filver, glaffes of various fi- 
gures, as Vials, Cylindrical, round, 
and {quare, flafques, recipients, bolts- 
heads and {ome Conical ones. Moft 
whereof by the diverfiry of their f- 
gure, their opennefs or clofenels pro- 
Aa duce 
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duce various effects in freezing, asthe 
following obfervations will fhew. 
The quantity alfo of the liquor expo- 
fed isto be confidered, for what will 
fhew a {mall thin plate of ice ina 


{tnall parcel of fome. liquors, will 


fhew none ina greater, 

The method! fhall foilow in deli- 
vering my obfervations fhall be, firft 
to run over the various liquors or bo- 
dies, whether fluid or confiftent, 
fimple or compound, ec. uled in 
this work, Secondly, what figures 
obfervable in thofe ices, Thirdly, 
fome effedts arifing thence. — Fourth- 
ly, fome 
Fifthly, fome lets or helps both to 
freezing and thawing, Sixthly, fome 
ules of ice, 

In purfuance of which particulars, 
I had recourfe to thofe ingenions 
Ouaries of Mr, Hexf{haw, regiftred: in 
your Cimelia, and then to Bartholinus 
his late Book De Nive, and to my 
own colle&ted notes- from various 
Authors, adding whatfoever trials I 
thought meet. And in all thefe'l 


have barely fet down matter of fact, 7) 


neither mentioning the Authors nor 


their 


propertics and qualities, 7 
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their errors, which would have been 
both naulfeous and tedious,.nor fhali 
Lendeavour co render a reafon of the 
Various gziwémeve (which cannot be 
done without a volume ).but. {halk 
leave that pr ovitice to.an Honourable 
pérfon of this Socic Ys who-hath had 
much eg a and refieétions on 
this fubject., And now to my task, 
Asto my firft head. of things ufed,. I 
fhall begin with ‘con ymon water, 
which I expofed ina triple ftate, in 
like quantities, and in Open. pans, 

uz, fir cold; fe condlys boiling g hot; 
thirdly, an equal mixture ofboththe 
former, The. effe& was this, the 
cold was frozen in one hour, the boil- 
ing hot in two hours, and the mixe in 
hour: andi; but “a this. differ- 
ence, thatthe lealdrd id freez firft at 
the top, and fides, and had: a large 
thick cruft before there wasany fhew 
ofice in the boiling-hot 5 burthe:mixe 
and boiling hot began oF femal: firft at 
the bottom of the veffels, and when 
the top was cold then it freezed there 
alfo, leaving betwixt -the: bottom 


oe 


and top of the-veffel a cavity. for the 


water, which in. time was wholly 
| Aa 2 converted 












( 
4 
converted toice. The fame fucceeds 
ed moft manifeftly in thefe waters 
owred on a {mooth table, where 
the cold water was prefently frozen 
before the boiling hot water could 
become cold at the bottom. 
Water exhaufted ©of air in 
Mr, Boyles engine was frozen almoft 
as foon as alike quantity expos din an 
open pan.. The ice whereof appear- 
ed white, and to confift purely of 
bubbles. The glafs ufed was a four 
ounce round vial, anda {mall Tube 
one foot long half filled with water. 
Fair water wherein Arfwick had 
been infufed eight moneths, con geal- 
ed much {ooner then a like quantity 
of water, into very white ice. 
Solutions of all the forts of Vztrzols 
freezed fooner in pans and Tubes, 
then water or any other folution of 
the other {alts by much, though that 
of Alume came very little fhort of it, 
The ice kept both colour and tafte up- 
on the leaft touch of the tongue, in 
all of them, | 
_ Afolution of Alume did freez into 
an ice whiter then milk, and ftuck fo 
clofe to the fides of the pan, tharit 
, | could 
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could hardly be feparated from it: 
this was the firmett ice offered tome 
inall my trials, next to which in both 
thefe qualities were the /ztrzols, elpe- 
cially the Roman, 

Sandever quickly freezeth, Frie 
fooner then it, and: Kelp then them 
both, all of them into lumps very 
white, andconfequently not Diapha- 
nous. 

Sal Armoniac f{hewed {ome variety 
in point of time, for in the fame pan, 
quantity, and place with the other 
dalred waters “twould for the moft 
part freez long after the former, 
though once it did freez before them. 

Common falt two drachms diflol- 
yed in four ounces of common: water 
( for that proportion I obferved in all 
my folutions ).did'in 39. hours {pace 
inthe hardeft feafon ‘turn: to: pretty 
hard and white ice, whereas the for- 
mer folutions became fom two of 
three hours at the moft, 92 

_ Abeer-glafs-was filled with ftink- 
ing Sea-water full» of; falty: which 
within 26, hours acquired:.at the top 
a plate of ice of the thicknefs of any 
a Crown piece, 'with few: bubbles in 
Aa 3 it. 
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it.’ This tafted fale and ftinking as 
before, but being diflolved at the fire, 
or thaw'd ‘of its felf, the ftinking 
ta{te was gone, bur’ the faltifh con: 
tinued, The refidue in the glafs 
withinfour-days (the feafon continu: 
ing)’ and plates. taken off ( once in 
24, ‘hours')' was frozen throughout, 
but that atthe ‘bottom of the glafs 
feem’d to have a much brisker rafte 
then thatat'che top, neither was it fo 
firm and friableasthat.-°I tried atios 
ther beér. elafs with the. fame water, 
which froze moft part of it, but the 
featon continued not fo conftantly 
{harp{olong together, as’ inthe for- 
mer experiment, and therefore I 
could conclude nothing therefrom: 
Buc in {mail broad earthen-pans fet in 
icedn 3¢6\-hours: the fame water bes 
¢amejicé throughout, and with the 
additioncofa parcel oftice orfhow 
much foorier, yb Tae 

Some water was imptegnated-with 
asmuch bay-falt, fome with as‘mtch 


Salt Petre;-{ome with as much Sal 


Armoniae-as the water was ‘capable 
to'seceive,’ and ‘neither of thele® did 
congealtwith the higheft “depree 
seta pen! otis 3 bf 
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of cold, continued fix days together. 

‘Afolution of falt of Tartar toon 
converted into ice,but in much longer 
time then common water, I obier- 
vedthat it began tofreez ina Tube at 
the top, bottom, and fides firft, 
leaving the liquor in the middle un- 
frozen, whereas other folutions and 
liquors congealed uniformly, by des 
{cending, or afcending, or both at 
the fame time, from fide~to, fide 
through the middle : of. this I made 
but one Tria!. 

Salt Peter required 28. hours ina 
very cold feafon, and in that time be- 
came in the;open pan a moft pure 
white ice perfeétly like Sa Prunellé, 
which an Apothecary miftook itior, 
This ice thrown into the fire (atter 
the aqueous bumidity was,evaporar 
ted) did{parkle as that fale uterh to 
do, A {trong Lixzviam dade here- 
ofwithan addition of Copperas or 
Alume fingly,: or mixt, fee an now 
‘and falt, or {now alone, was frozen in 
one night, 

sal Gem alone of .all the falts, 
-though {now and. ice were mixed 
with it im. great proportion, and 
Aa 4 though 
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though the pan was fet in fale and 
{now, could not all that time be 
brought to congelation: an oddex- 
periment, Phlegm of Vitriol did freez 
fooner then the folutions before men- 
tioned, 

Oyl of Vitriol begins congelation 
{or coagulation rather ) near as 
foon as fair water, A pretty large 
Tube was fill’d 3 full with this oyl, 
and about + thereof was frozen, the 
feft remaining at the botrom uncon- 
gealed, This Tube was broken inthe 
prefetice, and by the command of 
this Honourable fociery, the coagu- 
lated part whereof was tafted by ma- 
ny then prefent, and concluded by 
all thofe, that it wasa ftrong Vitrio- 
late tafte, This coagulated part was 
ofa paler colour then the other, and 
both thefe mixed and powred into a 
vial-glafs heated it fo hot, that none 
there could hold it. This coagula- 
ted part kept fo in the air a week after 
all my other liquors had been thaw’d, 
and would in probability have conti- 
hued fo much longer had not the glafs 
been broken, — 1 expofed another lef- 


fer Tube with the jame oyl, which 


became 
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became frozen throughout, and re- 

quired very much relaxation in the 

air to return to its former fluidity. 

I had feta mark on thefe Tubes ( as 
on all the reft, to obferve their {everal 
rifings ) and the oyl of Vitviol, when 
coagulated, funk more then half an 
inch below it, and being diflolved ae 
the fire returned to its firft ftation, as 
you alfofaw, And this gaivdwevoy is 
peculiar to this oy! alone, all other 
liquors rifing higher then the mark, 

I now come to my ftronger liquors 
of Beer, Ale and Wines, | 

I expofed atthe fame time a flask 
of {mall Beer, and another of ftrong 
Ale, the former whereof was frozen 
throughout in 38. hours, but three 
pints of the Ale continued unfrozen 
after fix days continuance of very 
hard weather,. And the air then difa 
pofed to thawing, I broke the ‘flask, 
and with the unfrozen liquor made an 

excellent mornings draught at four in 
the morning, This Ale in colour, 
firength, and quickne{s feemedto me 
and the other three tafters that fate 
up with me, much better then when 
"twas firft put into the flask, and by 
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comparing it with fome other in the 
hou/e of the {ame barrel, we plainly 
found the faid difference, Aiter this 
I took the icy part of-the Ale and 
thawed it ata fire, which was in all 
a pint of liquor (though the flagon 
containing three pints of liquor, was 
fill’d with that ice) very wpale; and 
of a quick and alith tafte, very much 
refembling-that, drink \ which the 
brewers call blew John: »‘Ehis ice 
was not{o firm as that of water, but 
fuller of bubbles. Se 4 
I affayed the fame-a fecond time; 
but could not by reafon-of the Chang- 
ablenefs, of the Weather, attain io 
greatia thicknefs of ice: asin the for- 
mer, And in this alfo. bfound th 
{ame changes as before. rc 
my A beer-glafs of Hull Ale in: 24, 
hours contracted a. cruft' of ice as 
thick as an 2 Crown, and proceeding 
as in Sea-falt water, the: dasimeve 
‘were the very: fame, all the Lamine 
taken off, appeared of the: {ame:co- 
elour and tafte, and the. loweft ice 
owas the moft tender. Another glafs 
cof the fame Ale expofed did not freez 
throughout (no cruft being taken off } 








cs 
in five days, when my own Ale did in 
alike glais, both being fet’ out toge- 
ther, Now the tafte and colour ap- 
peared the fame, or at lea{t had no 
fenfible difference, when they had 
t® been thawed: of themfelves, and 
S§) when firftexpofed, Avi Ale hath a 
| brackith tafte. 

hf Claret very ftrong. expofed in.a 
¢f {poon in 35,hours hard freezing be- 
| eameanicealliotit, ic wasioft, kept 
its former colour and tafte; foon dif- 
covering to the tongue of one who 
knew not whence it was, its nature; 
quality and kind. 

Canary at the fame time ina {poon 
expofed in 38. hours‘ acquired) on its 
furface an exceeding thin plate of ice 
as thin as the fineft paper, and pro-+ 

» ceeded) no farther in-four days fol+ 

sf lowing. : 
Neither Claretnor Canary would 

fhew the leaft fign of congelation in 

“Tubes, much lefs:in Bottles. 

Two ounces of the beft {pirit “of 
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| : _ Wine expofed inan earthen pan did : 
j| allevaporate‘in lefs then.12, hours, an 
a} but thefame quantity of! Brandee left iy 


| 
| neara {poonful of infipid ‘ice without 
| | any a 
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any tafte of the f{pirit, which caft in- 
to the fire flamed not atall,. [could 
difcern no bubbles in this phlegma- 
tick ice, but having unterpoied it be- 
twixt mine eye and acandle, it maz 
nifefted many bubbles by its thadows, 
Quere, whether this may not turnto 
profit in colder Countries in rectify- 
ing {pirits of Wine. 

We now come to confiftent bo- 
dies, and {hall begin with animals and 
their parts, 


Two eyes, the one of an Ox, the | 


other ofa Sheep in one night were 
both totally frozen, the three hv- 
mors very hard; not feparable one 
from another, neither ot them Dias 
phanous, as naturally they are,:and 
the Chryftalline was as white as that 
of a whitings ‘boil’d. The Tunicles, 
Fat and Mufcles were alfo frozen, 
as appeared by their ftifnefs, and by 
putting them into cold water, .The 
ice of the waterifh and glafly humors 


feemed to be made of flakes, 


A pint of Sheeps blood did freez 
at ‘the top, and all the fides of the 
difh wherein “twas put, and was noz 
thing elfebut the ferum of the niegn 
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C13) 
This ice being feparated from the 
blood, and thaw’d at the fire, and 
then again expofed congealed intoa 
{eeming membranous {ubftance, and 
wastakenfor {uch by fome that faw 
it, and fo continued in a warm feafon, 
and appeared in all refpects a mem. 
brane. This alfo was feenand regi- 
fired in the Journal, The blood re- 
maining gaveme no figns that froft 
had taken ir, 

I diffe&ted a Dog and a Cart, ha- 
ving laindead in the open air, and 
found their entrails, nay the very 
heart ftiff, and fome little ice in the 
Ventricles oftheir hearts, and their 
Vena Cava, 

Milk foon freezeth into moft white 
flakes of ice, retaining the proper 
tafte of Milk: thefe flakes are foft 
and manifeft not many bubbles, 

Several Eggs were expofed, and 
both yolk and white in one night 
were hard frozen. They require a 
longer time to freez then Apples do. 
The beft way to thaw them both is 
tolay them on Newcaftle-coal, or ina 
deep Cellar, Whether Eggs once 
frozen will produce Chicken or no, 
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Icannot fay, but have been told by 
eood houfe-wives they will. Some. 
affirm that Eggs.and Apples put into 
water, the ice will be thawed within 
them, andthe ice appear on the fhell 
and skin. “Tis true, if you hold ci- 
therof them near the furface of the 
water, they will foon gather a very 
thick cruft upon their outfides, but 
if you then break the one or curthe 
other, you fhall fee them full of ice, 
and the Eggs then poched will tafte 
very rough. So that this ice feems 
to be gathered from without, and not 
to come from within. And befides if 
it did fo; they muft needs lofe their 
weight, the contrary whereof will 
anon appear. But for. the more 
{urety I proceeded to this farther ex: 
periment, I immerfed in my Cis 
itern an Ege and an Apple two foot 
deep into water, and there fufpend- 


ed them with ftringstied about them 


to keep them from finking for the 
{pace of 24. hours, and then took 
them outand opened them, Icould 
never obfervein that time, though I 
often looked at them,any.icé on their 
outfides, and the one being sae 
an 
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£5 
andthe other cur, were found both 
of them {ull-within of ice, 

The next. order fhall. be Vege- 
tables, and of them a few inftances, 
elpecially of thofe “which are of a 
biting or fowre tafte.. Now for the 
firft | employed the roots of. horfe- 
raddifh and Onions ( for other. e- 
dible roots and. plants .every: one 
nows will ireez) which, fhewed the 
froft had.taken them by their tafte, 
and ice was found betwixt each of the 
skins of,the Onions retaining the tafte 
of the root ; yet Lhave obferved Beer 
wherein Hor! fe-radaifh and gardens 
Scurvigrals have been iniufed,. will 
not freez fo foon as other ftronger 
Beer without them, 

Oranges and Limons frozen havea 
tough and hard rind, their icy juices 
Jofe much of their genuine tafe; 
they were both frozen hard in 26, 
hours ora little more, having a thick 
rinde, They as other fruits, when 
thawed, {oon become rotten, and 
therefore the Fruiterers keeps them 
under:ground in low Cellars, and 
cover them with ftraw, as Sithes do 
aes Apples, 

Which 
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Which did expofed in one niglit 
freez throughout, If you cut one of 
them through the middle, ‘twill have 
on both the plains a moft pure thin 
ice hardly difcernable by the eye, 
but eafily by the couch, or by fcrae 
ping ic off with a knife. The cores of 
thee Apples {oon turn brown, and 
begin their corruption there, 


Oyl expofed did acquire the con- ) 


fiftency of butter melted and cool’d 
again; but in Caves and Cellars I 
could never fee it more then candy, 

Strong White-wine Vinegre, did 
all foon treezin a Tube, and without 
any apparent bubbles, 

And to conclude without mentis 
oning Nuts, Bread, Butter, Cheefe, 
Soap, and many other things which 
came under my trial, ‘tis moft cers 
tain, that whatfoever hath any wate- 
rith humidity in it, 1s capable of con- 
gelation: what are not you have in 
the next Paragraph. 

Having now done with what will 
freez, I {hall briefly recount fome 
things whereon the cold hath no uch 
effee. 

We mentioned before fpirit of 
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WVine, addto it fuch ftrong waters 
as are made of it, Uz, Aqua Marie, 
Céleftis, &c, and Canary Wines in 
larger veffels, Secondly, the ftrong 
Lees of Soap:boylers, and others 
made of other falts; to which refer 
the fpirits extraGed from falc; Vz- 
triol, Salt Petre, eAquafortis, and 
{pirit of Sulphur, which laft precipi- 
tated to the bottom of the Tube; a 
fmall quantity of powder very like in 
colour to Sulphur Vivum, which be- 
ing feparated from the {pirit (for 
nothing of that evaporated ) cracked 
between my teeth, and tafted: like 
Brimftone, and being put into water, 
made it asiwhite as Lac Sulphburts 
doth, but ’twould not flame, perhaps 
becaule too much of its ftrong acid 
{pirit was mixed with it. Spiritof 
Soot afforded allo a precipitation or 
fediment ( the fpirit not congealing ) 
atthe bottom of the Tube of a yelz 
lowifh colour, but much __ bitterer 
then the fpirit its felf, and inflamable 
allo, 

But here*tisto be obferved that the 
{aid {pirits that would not freez alone, 
yet with the mixture of about 12; 
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parts of water, or lefs of ice, or 
{now, did freez throughout 5 except 
the {pirits of Sale, of Nitre, and 
Aqua fortis, which would not freez 
with thofe quantities of water, ice, 
and{ndw. I intended to have tried 
them with a greater quantity of the 
faid ingredients, but the weather 
failed me. 

Whether the fale water freez in 
the Sea, I cannot experimentally de- 
-germine, but fhall add what was told 
me by one that faid he had diffolved 
icein the Northern Seas, and found 
it very fale. 

The next propofed was the figure 
of liquors frozen; wherein I fhall 
obferve in general, that moft of the 
liquors differed one from another in 
their figures, and being permitted to 
freez, and thaw often, they ftill ree 
turned to the fame figure, moft 
whereof were branched, Alume 
appeared inlumps, Salt. Petre, Tar- 
tar,milk, Ale, VWVine, and Sal Are 
moniac in plates, and other liquors 
mentioned to freez into a.very foft 
ice, feeming to be made tip of {mall 
globuli adhering each to other, Fair 
| water 
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water kelp and the frits relembled ani 
oaken leaf, the leafie parts being ta; 
ken away, and the fibres only re- 
maining, the zzterflitza being fill’d up 
with{moother ice. The middle rib 
(if I may fo fay) as in plants was 
much bigger then the lateralones, all 
which feemed but different flzrze, 
whofe poitits extended towards the 
outfide of the veficl containing the 
water, and made acute angles with 
the middle rib towards the ‘lefler end 
of the faid leaf. 

Concerning the figures of frozen 
Urine I fhall fay nothing, ‘the accu-. 
rate de{cription ofcurious Mr. Hook 
having fo fully and truly performed 
that part of my task, 

Now as to the famous experiment 
of Quercetan, and affirmed by many 
other Chymifts, 1 made experiments 
in thefe following Vegetables, Rofez 
mary, Rue, Scutvigrafs, Mints, and 
Plantane, wherewith I thus proceed- 
ed, I mixed with 2 a pint of their 
diftilled waters + or of an ounce of 
their own falts, the Rofemary and 
Rue were calcined, and their falts 
extracted with their own waters, and 
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30 
then were. added to their falts their 
own. diftill’d waters in the above 
mentioned proportions, The glafles 
wherein the Rue and Plantane were 
put,being feal’d with Hermes feal, and 
the other glaffes left. open, The ef- 
fe& was, that neither of them fhew- 
ed the leaft refemblance of the plants, 
from which they were extrated, nei- 
ther figure nor fhew of roots, ftalks, 
branches. nor leaves, ( but only a 
lump or heap of {mall globulé) much 
lefs of flour or feed, Befides the 
kelp frozen hath many fibres, which 
is made the moft of it of.dlga Marina, 
whole leafis long and fmooth with- 
out fibres in it. This one thing I 
cannot pretermit, that the fented wa: 
ters feemed upon their thawing. to 


have acquired, and advanced .much 


in their fents, and efpecially the 
Rofemary, whofe falt hath no {mell, 
and its water but little; yer thawed, 
they {mele as firong almoft as frefh 
leaves rubb’d and {melt too, 

A large recipient was fill’d with 
water, which being frozen through- 
out, and the upper cruft of the ice 
broken, there appeared in the pute 
oO 
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of it a multitude of thin lamine of ice, 
fome more fome lefs wide, from 
which proceeded flzrie, or teeth 
pointing inwards, and fet at pretty 
equal diftances, fo that the lamine 
and fvze refembled very much fo 
many combs placed in no order, fome 
lying direé&ly, others obliquely, 
none traniverfly, having intervals 
betwixt each of them; betwixt fome 
ofthemI could put my finger with- 
| . out breaking the points of the flzrie: 
| thefe combs were placed round about 
| acavity inthe middle ofthe receiver, 
fufficient to receive two of my fin- 
pers, 
Ina flask filled competently with 
water, when ‘twas frozen there ap- 
peared throughout the ice infinite fil- 
ver-coloured bubbles, very like unto 
tailed hail-fhot of feveral fizes, the 
largeft about + of an inch long, where 
thickeft, of the bignefs of a great 
pins-head, others much lefs in all di- 
menfions,. The points of them all 
looked outwards, and the bigger 
part inwards towards the Centre, 
where alfo were the largeft. For 
there they would eafily admita little 
2 tes Bb 3 
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pin into all their cavity, without the 
leaft refifience, The figures of them 
were pretty regular, firfi a {mall 
thread, and then a head as big asa 
{fiot, and thence gradually ended in 
a point. Some of thele were ftraight, 
mofta little crooked. There wasa 
cavity in the centre of thisice filled 
with unfrozen water, from which] 
could find multitudes of cavities of 
bubbles, notfully formed. And in 
the more folid parts of the ice cut, 
you may difcern them by a black {por 
where the hole enters into the cavity, 
All the fame Phesomena appeared in 
a fecond trial, but that the bubbles 
were fhorter and larger, and- not fo 
{harp pointed. The like Lalfo ob- 
ferved in a Conical glafs feal’d up, 


The next thing to be treated of, is 


the effects of freezing, viz, the ex- 
panfion of liquors frozen, and confes 
quently thereunto the breaking of 
bodies wherein they are_inclofed, 
Ail the liquors tried did fenfibly in 
glats Tubes rife beyond my mark, bes 
tore the liquors could fenfibly . be dif- 
cernéd to freez, and after rofe fome- 
What higher with freezing, The 
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height of the rifing [fhall here: fet of 
a few experiments, inftead of many 
made ( having troubled your patience 
toolong in the former Paragraphs ) 
in feveral procefles. Vinegre- and 
Urine rofe about half an inch, and 
Lees made with falts of Rofemary 
kelp the frits about ; of an inch, So- 
lutions of Alume’.and Copperas 
fomewhat lefs, and in general the fa- 
line liquors lefs then water, which 
rofea full inch, and fmall Beer ina 
very narrow Tube four inches, but 
water in the {mall capillary Tubes 
could not be perceived, either to ex- 
pand its felf, and certainly not to 
freezat all, Oylof /7ztriol alone( as 
hath been {aid ) finks below the mark, 
Hot water put into a Tube firft fink- 
eth tili’tis cold, and then rifeth be- 
fore it freez. 

Open-mouth’d glaffes, fuch as 
Beer-glafles, Gc. fill'd with water 
up to the brim, when frozen, thetce 
will manifeftly rife above the fuper- 
ficies, and make a folid triangle 
there, But narrow necked glafles 
more plainly fhew this rifing, In @ 
flask filled with water four inches bes 
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24 
low the mouth, the ice rofe above the 
mouth, and hung two inches withs 
outit. Andoncein a Bolthead the 
ice rofe five inches above the water- 
mark, Andhere I fhall briefly add 
two things, firft, that if glaffes be 
fili'd abour 3 full they feldom. break, 
but if more they will for the mo 
part break. Secondly, that round 
figured or {pherical glafles for the 
moft part break in an uniform man- 
ner, | fill’d a Bolthead full to the 
neck, and ftopt itat the top, which 
was I2.1nches diftant from the body, 
with a piece of melted candle. The 
ice rofe above three inches in the 
neck, and the glafs brake in the thins 
neft part of the body, from the point 
of breaking, as froma pole,the cracks 
run as {Oo many. meridians, but un- 
equally diftant each fromother, and 
confequently concurred not in an op: 
pofite pole on the other fide, befides 
there was great difference in the 
Jength of thofe cracks, none whereof 


Went round the glafs, In a flask 


thus crackt, in many places the cracks 
were very irregular inall the places, 
for fome of them ran fromtheir centres 
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_ upwards, others downwards, fome 
{omewhat parallel, but moft obli- 
quely, and few of them were confi- 
derably ftraight, Glals-bottles, and 
efpecially ftone Jugs keep very little, 
and the Jaft no method in their break- 
ing ; the {ame alfobetfals {quare glaf- 
fes: woods follow their grain, and 
metals no order at all. 

And now I come to fome rémarks 
proceeding (as Ifaid) from this ex- 
panfion, wz, the breaking of the 
veffels, or force of freezing, where- 
in alfo you may take notice of that 
quality of cold, mentioned by the 
Poet, pexetrabile frigus, piercing 
where light comes not. 

Two Oval Boxes, the one of Box, 
the other of Maple ¢ both firm 
woods) containing each above two 
ounces of water, were fill’d full, and 
with {crews clofed very faft, both 
thefe Boxes were rended from the 
bottom tothe top in one night, with 
gaps big enough to receive a barley 
corn into them ; thefle woods ftretch 
burt little; and.therefore break more 
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Secondly, a Pepper Box of Laton . | 


made of Iron; covered with Tin, had 
the neck broken off, and holes made 
in the top near the neck; andthe 
bottom, where ‘twas fouldred, was 
fo diffevered that water would eafily 
run out there, ; 

Leaden pipes laid above ground 
were broken in many places. Onel 
{aw 20, yards long broken in feven 
places, and another in my Cellar fix 
yards long broken in two places, I 
faw likewife in many places of this 
City Leaden pipes, above a foot 
deep under ground, broken’ in feve- 
ral parts, 

Cocks of Cifterns, and other brafgs 
Cocks, and alfo the barrels in pumps 


made of brafs or lead, ufually break © 


with the froft. 

I expofed a Copper Box of a pear 
fathion, which did bear three feveral 
freezings, by reafon of the great ex- 
tenfibility of that metal, bur at the 
fourth affay it crackt all along one 
fide of it, almoft to the {crew. | 
Next I tried a Cylindrical filver Ink- 
horn, but that did bear five ‘trials, 
and therein I could perceive neither 
beg ) 54 crack; 
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C27) 
crack, nor dilatation of its fuperfi- 
cies, intended to have fried it in a 
{mall bottle, but the weather fail’d 
me. [I expoled alfo a round filver 
ball of the bignefs of a large Nut, the 
filver became very fenfibly extended 
toa larger fuperficies, but did not 
{uffer any {olution of its continuity. 
Tobacco-pipes, and all earthen 
ware taking any froftintheir drying 
(before they areburnt ) become very 


brittle,-and being put intoa ftrong 


fire will certainly break into many 
pieces. ‘Tyles of houfes, and hard 
{tones in buildings, fcale and break 
offupon thawing, and thence ‘tis that 
the Northern fides of ftone-buildings 
firft decay, and moulder away, as 
‘tis moft manifeft in ancient magni~ 
ficent ftructures, 
Alablafter and Marble having any 
chinks in them, frequently break 
with froft, and the Statuaries tell me, 
they never faw ‘any folid Marble 
break: asfor Flints, Paving-ftones, 
precious {tones, and fuchas will ree 
ceivea polith, the bitumens, as Am- 
ber, Kennelecoal, @¢, Icould never 
fee any effet on them. : 
od Ree The 
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» The next effet fhall be that of ad- 
hefion, concerning which take the 
following experiments, | 
A imooth piece of ice was laid on a 
{mooth ‘Table, and ‘common {alt 
throwed upon it, the effe& was, that 
the ice ftuck fo firmly to iit, that it 
could not be fevered from! the table, 
without breaking the ice into many 
{mall pieces; & ‘twill continue in this 
clote cohzfion till the fale hath cor- 
roded through the ice toithe very 
table ( making many holes in the ice) 
and hath melted ‘it to the! very bot- 
tom, But if you lay fale firft upon 
the table, and ice upon ir, then the 
ice fticketh not, but thaweth, Thefe 
following falts applied (as before 
common fait was) caule adhefion 
tothe table, but not fo firm as ir, 
Uz. Kelp, Sandever, Sal Indus, Gem, 
Prunellgand Avmoniac, and Pot-afhes, 
but not Alume or Vitriol; 
»| The next experiment of adhzfion 
Was this 5 I held a nail:betwixe my 
lips in the open air a very little {pace, 
which ftuck fo,firmly.to them, ‘that I 
could not pull it thence without diffi- 
culty and pain, ©. 
‘ : 


Another 














29 

Another effect is concentration of 
ipirits and colours. Concerning the 
former you have already as much as I 
know, elpecially in, the Paragraph 
of freezing Beer and Ale... Concerns 
ing the latter take thele following 
trials, Cochanele was boiled. in 
water to a very high. tincture, and 
frozen, and. to twice four ounces of 
this decoction was added -in one glafs 
alittle {poonful of {pirit of Wine, 
and in another as much. Sea falt-wa, 
ter, All thefe were frozen through; 
out, and.every part.of:this ice feems 
edto me of an equal colour, though 
the edgesy as thinner andynearer the 
light appeared, of a brighter colour 
Cas they do unfrozen.) but the glaffes 
being broken; . fhewed no difcernable 
difference inany of them,. neither, as 
tocolour nor tafte.. ‘The, like trials 
were made with Maddes. weed and 
Indico, .and the fuccefs, was the fame, 
Secondly,.I expofed;a. pint, Por-, 
ringer full of, the, decoGtion of f{oot,. 
which (the,air relaxing } did. only, 
freez an. .inch.thick, this continued; 
above a,week confiftent..( in a thaw- 
ing feafon,):and very: folid. fom: 
* that 











C30). 
that faw it judged itto be brown Su- 
gar Candy, the tafte whereof was 
near, if not altogether as ftrong as 
the uncongealed liquor remaining at 


tle bottom; And in another trial, | 


when the whole was frozen, no con- 
centration was feen, But though it 
was not my hap to find this effe@, my 
trials having been made in Vials, 
{quare, Cytindrical or’ found, yer 
Mr. Hauk a worthy fellow of this So- 
ciety happily lighted on it, as you 
may perceive by his relation, and 
Schemes of his’ Glafies hereunto an- 
nexed. | trai 

Some affitm as an effe& of freez- 
ing, an addition of weight made in 
the bodies frozen, but this affirmati- 
on anfwers not my ‘trials. For in 
four Eggs and four Apples fully fro- 


zen, [found the weight of them the 


fame when frozen, and thawed, as 
they had before they were ‘expofed, 
each of the Eggs and ‘Apples being 
weighed in this triple ftate both feve- 
rally and joyntly, with the’ particu- 
lar weights I fhall not trouble you, 
Befides that freezing adds no weight, 
"tis apparent in fealed Glaffes, from 
i whence 












































whence nothing can expire, and by 
exa& ponderation of them, I could 
not perceive any the leaft difference 
in weightin the faid triple ftate, This 
I tried feveral times with as much ex- 
a&nefs as poffibly I could, and ftill 
found the {ame event, 

Another property of freezing is to 
render many bodies more friable and 
brittle, as moft woods, as alfo [ron 
. and Steel, as every one knoweth that 
hath ufed Crosbows in frofty feafons, 
and {o likewife the bones of animals; 
and ‘tis commonly obferved by Chie 
rurgions, that more men break their 
legs and arms in fuch feafons, then at 
any other time of the year, efpecially 
fuch who have been tainted! with the 
Lues venerea, as Hildanus {omewhere 
notes, : 

I fhall now.‘conclude the effeéts of 
freezing by. ranging them into good 
and bad. The good are the long 
preferving bodies moft fubje@ to pu- 
trifaGion, healthinefs, aid confirm- 
ing the toneof,all animals, and thick- 
ning the hairsand furs of {uch as have 
them,fatten fome. Befides it exceed- 
ingly clears the air, and other bodies, 

as 
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as tis manifeft by the ftinking Sea- 


faltswater before mentioned, as alfo 
by this that follows, namely, I took 
fix of themoft mufty ftone-Bottles I 
could procure, and competently fill’d 
them with water, which after freez- 
ing and thawing again, became as 
fweet as ever they were before, 

‘Bad effects are the killing and de- 
{troying animals, and vegetables by 
congealing and ftopping their vital 
and nourifhing juices, rendring them 
totally immovable. °Tis obfervable 
that in Greenland and Nova Zembla 


nothing bue grafs grows, as alfo 


what was told:me by Dr. Collins the 
prefent Phyfician of the*Emperor/of 
Rufsia, that no thorny plant nor 
thiftles grow.in that Countrey. And 
this prefent year moft of the Rofema- 
ry and Sage about Lozdox was wholly 
deftroyed, befides :moft’ of the more 
tender Plants, Ls SBNG. RR 
-- My fourth propofal was the pro- 
pertics and -qualities* of ice,» fome 
whereof my task engageth. me to énu- 
merate Only, {uch are: its flipperinefs, 
{moothnefs;' hardnefs, whereby and 
by itsbulk and motion it breaks down 

| | bridges, 
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bridges, @’c. its firmnefs and ftrength 
to bear carriages, and burdens 5 its 
diaphaneity, which is much lefs then 
the liquor of which ‘tismade, For] 
could fever difcetn any objeéy, 
though but confufedly, a foot beyond 
the cleareft piece of ice, By reafon of 
the many bubbles and Juminous parts 
within it. WVhich bubbles fhew on- 
ly fhadows, bur the ice ics felf inter- 
pofed betwixt your eye and a candle, 
appears in many round circles, from 
which proceeds many rays of light, 
four or five or more, in the formof 
a Star of abouta 4 ofan inch tn dia- 
meter, which fo glafe your eyes, you 
can {carcely fee any thing, but bright 
light and fhadow, 

As for its penetration and thick- 
nefs fomething hath been faid above, 
to which I fhall add, that I have 
feen the Thames ice of the thicknefs of 
eight inches, or more near the middle 
of the River, and on the fides much 
tore, And in Gardén walks the 
earth frozen near two foot deep, 
Whereas ori the fides of the fame 
walks, ona richer mould, the froft 
did ‘not réa¢h much above one foot 
4. Ce te) amg 






























andi, and Pipes of Lead have been 
broken above a foot under the fur- 
face of the ground. I fhall not men- 
tion the huge mountains of ice found 
in the moft Northerly Seas, but pro- 
ceed to its weight, 

"Tis getferally known, that ice 
{wimsupon the water, But I have 
{cen {now-balls moiftened only with 
water, and then compreffed with a 
firong force, and afterwards frozen, 
to fink ; befides the congealed oy! of 
Vitriol de{cends in water, and com- 
-monice is frequently obferved under 
water ; whether the folutions of falts 
frozen will fink, was by me forgots 
ten to obferve, and whether coagu- 
lated oyl will fink in unfrozen, as 
Bartholine affirms, Some affirm that 
f{now-balls hard preffed, without ad- 
dition of water, will fink, but expe- 
rience teacheth me the contrary. 

As for its ta&tile qualities, every 
one knows ‘tis colder then water, 
‘which you may increafe by adding 
falcunto it, or rather {now, . 

Smell it hath none, butit binds up 
that quality in all, but: moft {piritue 
ous bodies, . which it alfo in fome dee 
greesrefratsinthem, = —>_Laaft- 
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Laftly, ice yields both refle&ion 
and refraGion, whereofI fhall {peaks 
when I come to its ufes, 

My fifth head was lets and helps in 
freezing, which I fhall_ briefly dif 
patch, Thofe befides the North and 
North-eaft winds, the abfence of the 
Sun, andthe higheft parts of houfes 
Or mountains, are the mixture of 
{now and fale (then which there’s 
nothing mote painfully and unfuffer- 
ably cold to my feeling) as is appa- 
tant by the trick of freezing with 
{now and {alt by the fire fide, as'alfo 
by the ingenious way of making cups 
of ice, invented by an incomparable 

-} perfon, 
|. Add hereunto, that water falling 
| or thrown upon ice or fnow, foon 
-| becomescongealed. A mixture alfo 
- |. of ice beaten into powder, and mix- 
| ed with common Sea-falt ( which is 
| beft_)or with Kelp, Alume, Vitri- 
| ol or Nitre. And here note, rhac 
| veffels. fill’d with water, and fer 
| inthefe mixtures, begin their freeze 
| ing at the bottom ofthe liquor, and 
.}. confequently are not fo {ubject co be 
) broken, as thofe,are which are, not. 
no eee 
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fet in thefe mixtures, and. that the 


water rifeth higher with, then with- 
out them. I find alfo, that oy! of 
Vitriol alone, mixed with fnow or 
ice have the {ame effect, though not 
fo powerful, 

One affirms, that Sale-peter dif- 
folved in water, and put into a Bolt. 
head, and long agitated, not only 
cools the hand exceedingly ( which 
is very true ) but alfo converts it to 
ice, yea, in the very Summer 
month, which anfwereth not my tri- 
al, though kept a whole hour in that 
agitation in the hardeft feafon, 

This following Experiment alfol 
add, propofed to me. 

I fill’d a Bolt-head containing a 
quart of water, and fet it in an Iron 
pan, {urrounding ir on every fide 
with now, which covered alfo part — 
ofthe neck, and then fet the Kettle 
over the fire, and took now and then 
the Bolt-head from the fire, whileft 
the fnow was thawing, but not the 
leaft fign of freezing appeared’in the 
water put into the Bolt-head, 

Asfor the helps of thawing, take 
this Experiment, I-{et in'the fame 
ee fs ee 




















Cellar three pans full of ice, one on 
Newcafile coal, a fecond on and, a 
third on the earthen floor, they thaw- 
ed in the fame order they. are menti- 
oned, which was thrice repeated, 
and once that placed on the coal did 
thaw, when the other continued 
their ice, Seald glafles feem nei- 
ther to promote or hinder, this a& of 
freezing.. The fame fuccefs 1, had 
with Eggs and Apples in my Cellar. 
The laft thing [fhall {peak to ds 
the ufe of ice, you may therewith 
makea fiphon, being fathioned and 
applied as ufually fiphons are, and 
this will happen, whether you make 
it one continued piece of ice, ortwo 
contiguous: ones, for in both the wa- 
ter will run exceeding -fafty and this 
fiphon foon, empties all, the water 
our, - : 
A {fecond ufe is for refraGtion, 
whereof Mr.’ Hook hath given; you ale 
ready a learned demonttration, And 
Lhaving formed fome, {mooth ice in- 
to various figures, like moft of thofe 
mentioned by the Dioptrick writers, 
the pasndpeeve, were the very fameas 
in the like figured glaffes ; but how 
Cc 3 Des- 
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‘Bes-Cartes made Dioptrick glaffes of 


itl know not, efpecially to make ufe 
of them: and laftly you may make a 
fpeculum of it, efpecially ifa piece of 
blacked paper be placed behind it, 
and if you hold a candle at a conveni- 
ent diftance, there will appear very 
many {peculums to your eye, accord- 
ing to the number of the bubbles con- 
tained in the ice, But 1 could not 
obferve any heat proceed from ice, 
though cut in the true figure for burn- 
ing-glafles, and expofed in naked ice, 
but frozen in {pherical’ glaffes 
“ewill heata little, © : 


“T fhall here fubjoyn fome propofi- 
tions of learned ' Bartholizus, taken 
from his book De Nive, being near 
to the former Argument, who afz 
fiidspsist.t0) 4b, noah 
1, That the more {ubtile diftilled 
{pirits gain'a clear fplendor and ele- 
gancy from {now placed about them, 
2, That'the rays from fhow new- 
‘ly fallen glitter; and excel ina kind 
of {plendor wherewith’ the eyes are 
dazled, Both thefe are trues and a 
1 a aa we Bie Welk, por 54k 































but one common caufe, viz. the multitude 
of veficsiions caufed by the tnfiuzte globu- 
li, whereof every flake of {zo con{i{ts. 

3. That he law Cabbage growing 
in his garden, putrifie on that part, 
which was above the {now. ‘Tw cer- 
tain, that froft alone, with or wtthout 
faow, hath this effed on Cabbage, be- 
ing of the tribe of fucculent plants, and I 
obferved, that thes year 1644, our great 
Houfeleek or American <Aloes ( ufually 
hung up in boufes ) kept tn an upper room, 
was totally deftroy d by the cold. And that 
Apples willro: I have faid before, and 
Houfwifes to prevent the rotting of Ont- 
ons, commonly hang them up tn their Kits 


| éhins, or keep them in Ovens, or {ome 


tlofe place, And this prefent year 1662. 
I {aw at Mr, Boxes, the eminent Drug- 
gifts houfe, abundance of Squils or Sea- 
Onions quite rotten, they. were lard not 
in an open, but clofe Garret, 

4, When fnow melts by the Suns 
heat, copious vapours from the Earth 
cloudthe Sun, He fbould rather have 
(aid vapours from the melted fnow, and 
"tis no wonder, that vapours cloud the 
Sun, 

5. Snow melts and falls off from 

| —  @c4 Ivy. 
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‘8 that wo, Plank acquires any great- 
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Ivies, and ever-greeus with us, and 
fome bittng plants too, but find in them 
all tbe contrary to what is here afferted. 
Nay, no difference bath been. obferved 
even in hoar frofis, which fall equally, 
and conttnues on all forts of Plants, 

6, He excludes nota {mall porti- 


‘on of carth from {now, though pure, 


which, faith he, is manifeft from 
diftillation, This Experiment I have 
found true by evaporation, which 1s tanta- 
mount to diftsllation, and.indeed all 
melted (now leaves an earthy and foul {et- 
hing bebindit,. 
7. Vilcofity with foftnefs is great 
er in new, then in-old fnow, and 
therefore “tis brought into a mafs. 
Kifcofity1a itl underftand not, ats foft- 
uefs indeed 1s. mantfelt-too,ey the tracks of 
bealts, mhich appear more fain, the faow 
not rifing onthe fides of the. smprefsion 
made by they feet ( asst dothiin old ) but 
retains. their perfect. charatten. : 
8. Watercreffes and Scunvigrafs 
grow under thefnow: in Gardens, J 
Apprehendnotthat any Plant mbatfoever 
Krows at allin hard feafons, my meaning 


Ivy. I bave | obf evved all the forts of 
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41 
er bulk of quantsty, Cut keeps at a fland 
only, and this Country-men affirm of 
grafs and core, and Gardimers. of other 
Plaats... “Tis true many Plants will upon 
thaming foew a freer Verdure, and if 
warm weather prefeatl follow, all vege- 
tables will threve exceedingly, For how 
they fhould thus grow when thetr nouri{h- 
tngdiquor 18 cougeal’d, and-confequently 
become immoveable, 1 under{tand not. 
9, Airis included in Snow, which 
thas way. of mine.tomake (now, fully con- 
wiuceth, I ,took the whites of Eggs and 
beat.them in the open air with a {poois 
sito afrothy. coupftence, as momen dato 
make. their [aow. poffets, and then taking 
4 little of this[ubltance, and laying it on 
a trencher, it foon became plaz flakes of 
feow, (0 that noue. that faw. them could 


- judge otherwife, Another accadental Ex- 


pevement proves. the fame, for having 
put mater 10to a, Tube, and having long 
and ftrongly agitated tty there arofe-many 
bubbles at the-top, whech foon freezing 
Cmy agitation .cceafing ) became. perfed 
[oom And nom having bere fer down 
the way of counteyferting, ableaft, xf aot 
of making fuow, I willadd-bowa pruing 
gn hoar froft alfomay be imitated. I took 
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a Pail filled mth warm water, and hung 
over tt Hair, Mofs, ana ptece of Rofe- 
mary, now the atomtcal vapours rifing 
from the water, fixing them{elves on the 
Mos, Hair and Rofemary, became on 
them a perfet boar froft.. The like 1s 
dayly feen'on the Beards and Hair of 
menand horfes, travelling in cold 
Winter nights or mornings,  pro- 
ceeding from their breaths, fteams 
of their bodies, or moift atoms of the 
Air. Ztried alfo to make’ hail with drops 
of water, but could not bit ont, for they 
would sever become white. Whence ‘tts 
manifeft, that bail is not’ drops of rai 
fuffering glaciation inthe falling, asthe 
received opinion of Philofophers 
afferts, © ° | | 

10, Snow abounds with fat, © Thzs 
I underftand not, | 

II, Snow with ice-{wims on wa- 
ter. This is a clear’ confequence 
from thefeventh affertion. 

12, Snow-water boils meat fooner, 
and makes the flefh whiter, Jérzed 
thisin flelb and fifb, but could find wo 
mantfe(t difference, etther to thetr fooner 
bosling or whitene{s, > © a 

13, Snow newly fallen hath’ ne 
Pe: talte, 
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> tafte, but lying long on the ground, 


or frozen, f{omewhat bites the tongue, 
My tafte was not fo acute, as to diftin- 
guilb the biting of one from the other. 
Tis trueindeed, that [uow frozen doth 
move affect the tongue with its coldnefs, 
then [now alone, J 

14, Worms are fometimes found 
in fnow. This neither my own obferva- 
tion, nov relation from others can make 
Out, 

“15. From {now by’ a peculiar art, 
a falt of wonderful ftrength is drawn. 
He faith not this of b1s own obfervation, 
nor teacheth-the way to extratt tt. 

16, After much fnow plenty ‘of 
Nuts, © This frequently {wits with the 
Country-mans ‘obfervation,. but ma- 
ny times fails, {uch’ years” alfo coms 
‘monly produce ‘plenty of Wheat, 
‘other feafons concurring.” ) 

/ [ fhall here alfo infert two re- 
marks out of the fame Authors con- 
cerning freezing. The one 1s, that 
the great Duke of Tufcany diftilled 
Apirit from Wine, only by putting 
{now upon the Alembick, without 
help of fire, ‘The fecond, that the 
Duke of A4snua had a powder wre: 
Bs oon 
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foon congealed water into ice; even 
in the Summer, : 

And to¢onclude, take thefe genes 
ral obfervations made by\the com- 
mand of the Royal Society, with 
Weather-glaffes fram’d after the Jta: 
lian mode, and fill'd in part with 
tinged {pirit of Wine, Which I 
fall deliver briefly and'in grofs, and 
riot each days alteration apart; I 
took then two of the faid glafles of 
equal dimenfions, as neat as might 
be, and fill’d them with the fame 
{pirit of VVine, one of them I placed 
in my _. Study-window), '» ftanding 


‘North-weft, the other in Mr, Pul- 


leyns VWVarehoule under St. Pauls- 
Church, :and chofe there a {mall.re- 
cefs.or room, which was moft res 
mote from the entrance, and the 
warmeft in the whole -Warehoufe.; 


both the glaffes were fetled in their 


{tations the 15. of Offober 1662, the 
{pirit in both having the altitude.of 
three inches. juft, When'the glafsin 
my Study was deprefs'd, by,the cold, 
aninch, LE went avd obferved that in 
the Warehoufe to: have received no 
manifeft change in its {tation, -- And 
at 
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at afecond vifit the {pirit was depref- 
{ed + of an inch below, when that 
above-ground was deprefled near 
two inches, And during the long 
continuance of all that hard Winter, 
it never defcended above 4 of an inch, 
and never was higher there then three 
inches and 4 ina miid{eafon in April 
following, by which time the papers 
fixed to the glafs, and whereon wete 
fixed the degrees, was quite rotten, 
and the characters {carcely legible, 
Aind at the fame time,’ that in my 
Study was raifed to four itches 3. By 
which it appears, that the faid 
Warehoule was in the coldeft feafon 
as warm as ina mild JZarch, for at 
that ftation the glafs in my Study 
ftood, commonly betwixt two inch- 
esand 2,and +. And fo indeed this 
place appeared to one that went into 
it at the coldeft feafon, And to this 
purpofe I feveral times {ent in at night 
my hatdeft frozen liquors, which 
were conftantly thawed in the morn- 
ing, thoughit freezed exceeding hard 
above ground, | ti 
The glafs in my Study, after two 
days hard. freezing, was funk below 








my marks, into the very ball, fo 
that I could make no farther obfer- 
vations concerning the cold above 
. ground, | 

From the ‘former obfervations, 

that popular error is manifeftly re- 
futed, vz, that Cellars and Subter- 
raneous places are hotter in the Win- 
ter then in the Summer, which 
though they appear fo to us, becaufe 
they warm, us in the Winter, and 
cool us inthe Summer, yet they are 
not fo in themfelves, for it appears 
by the former, Experiment, that in 
the coldeft feafon the f{pirit was de- 
prefled to two inches and 3,, and rofe 
in April to 33, and no. doubt would 
have rifen about 3 of an. inch higher, 
had it continued there till the hotteft 
{eafon of the year. 
., One thing more I obferved, vzz, 
that the tinged {pirit of Wine had in 
this {ubterraneous Vaule totally lof 
its colour, whereas that in my Study 
(two years after) ftill retains its 
former tin@ure. 

Since the printing of the foregoing 
Papers, viz, 1664, (there being no 
frofts in England 1663, ) J made 

id MAM veibntbrtig!*} 







































thefe following Experiments, 
Finding the third of Fanuary the 
feafon difpofed to freezing, I expofed 
a Pint bottle of Claret, and a gla{s- 
Cane filled with Canary, a folution 
of Sal Gem, Train-oyl, and the Oy] 
of Fraiius mufe, and on the fourth of 
the fame month, the night being the 
coldeft and fharpeft that I ever fele, 
( which all I {pake with the next day 
confirmed) the wind then blowing 
hard at South-weft, I found in the 
morning all the liquors frozen, ex- 
cept the Sal Gem expofed in an earth: 
en pan, which fhewed at the bottom 
of the difhfome feemingly Cryftal- 
lized falt, the oyl of the faid fruit 
became very friable, and of a milky 
white colour, butthe Train-oy] only 
loft its fluidity, and became of the 
confiftence of foft greefe. And the 
fame night a bottle of the Rhenifh 
Wine, called Backrag, and another 
of lufty VVhite-wine, ftanding in a 
rooma ftory high, expofed to the 
{aid wind, had moft of the Wine 
frozen inthem, the ices whereof be- 
ing taken out, tafted fomewhat 
weaker then che Wine it felf, at 
tne 









~~ 

the fame things happened the fixth 
nightof the fame month, It is tobe 
obferved, that the pint of Clarer, 
and the Sack inthe tube, were both 
frozen throughout thefe two nights, 
and after their double freezing and 
thawing, they loft nothing of their 
{pirit, colour, and tafte; nay, the 
Claret being a ftrong Burgundy 
Wine, thoughit often fuffered glacis 
ationand thawing for three weeks 
together, yet in all that time fuffered 
nomanifeft alteration, but appears 
ed the fame to fefice, as when it was 
expofed, in colour, tafte, and 
ftrength, 

As to the concentration of colour- 
éd liquors, Mr. Haak fhewed mean 
Oval glafs, ‘having at one end a nar- 
row Cane above an inch Jong, almoft 
filled with water, tinged with Co- 
chineel, frozen throughout, the’ ice 
routrd about, rowards the fides of the 
gla{s, fhewed wholly colourlefs, bue 
that in the midft was of an exceeding 
high dye, burthe ice that was failed 
tothe heck of the glafs, was lightly 
tinged with afcarlet hue, Hereup- 
on having tome flasks by me, I put 

ar into 
















































(49) 


intoone a ftrong ‘deco@ion of ‘Co. 
chineel, andinto another a like de- 
coction of Soot, which being EXPO« 
fed tothe air, and incompaffed ina 
veffel withtnow and falt, they did 
freez to ‘the thicknefs of ‘an ‘inch or 
more, andthe air then beginning to 
relax, I btoke the flasks, and the de. 
folved ice yrelded a ‘water totally co. 
lourlefs, I made alfo an Experi- 
ment witha very {trong deco&ion of 
Gentian roots, which beitig expofed 
ita four ounce vial, thé’ ice thereof 
had a far deeper colour, ‘atid bitterer 
tafte in che middle,’ and towards the 
bottom)’ then towards ‘the outfides 
of it,’ | | 

~’ And whereas Barclay, relates,’ that 


|. King James being it’ Denmark to fetch 


his Quéen thence, it the Winter fea- 
fon had his nofe and ears in dangerof 
Gangreening, which being  timel 

perceived by fome of the King -of 
Denmarks Nobility, they caufed the 
parts to be rubbed with fnow; and fo 
the danger was avoided; the fame 
travellers affirm,’ that in the’ Nor- 
thern parts, where men become ftiff 


with cold, and almoft frozen to 
ie Dd 


death, 
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death, that they rub the frozen parts 


“with {now, or elfe caft the whole bo- 
" dyinto water, by which means the 


whole body is crufted over with ice, 
as Eggs and Apples are, as if the 
freezing Atoms did pa{s from the bo- 
dy frozen into the water or {now 3 
and this way of curing Gangreens 
from cold, Senzertws doth prefcribe. 
Tomake {ome Experiment hereof, I 
expofed flefh and fifh, and found, 
that by immerfing them into water, 
they {oon became more limber. and 
flexible, and more eafily yielding to 
the knife, and. compaffed with a 
cruft of ice of the thicknefs of about 
half a crown, manifeft tokens of 
their thawing, and being cut, ‘they 


difcovered nothing of ice in them. | 


This for more certainty, I often rei- 
terated, asalfo in Eggs and Apples, 
above a dozen times, atid never fail- 
ed of unthawing them by this way. 


-?Tistobe noted, if you immerfe the 


fiefh,. fith, eggs, or apples deep. in- 
co the. water, no ice will appear on 
their outfides,. but only when you 
hold them neer the furface of the wae 


As. 





. CSae) 
 As'to the Per (ian Experiment men: 
tioned by Olearim, of making hugé 
heaps of ice to be preferved for cool- 
ing of their drinks, I obferved, that 
by pouring water into an open Pan, 
or into a Flask gradually, fome at 
oné time, {ome at another, I could 
quickly freez by this-way a.whole 
Fiaskfull;” when near halt of a Flask 
filled at one, though helped by art; 
was unfrozen.’ I obferved alfo, that 
the ditches betwixt Southwark and 
Redderif had acquired an exceeding 
| thicknefs of ice, caufed by the flow- 
ing of the water in them*at full Tide, 
for new water being brought in by 
the Tide, ‘was there congeal’d'to the 
thicknefs of fome inches every ebbing 
and flowing, Iobferved:alfo the ice 
on ‘the ‘banks of Thames above two 
yards thick ; the inhabitants told me 
they had feet at three or four yards 
thick, which thus came.to pafs;” the 
Tide ‘flowing in, and meeting with 
| ‘gteat flakes of ice, drove them tothe 
| ‘banks,-and'lodged.them on the ice 
| there frozen, which: flakes uniting 


|| ‘there with the former ice, raifed ic 


to that exceffive height or thicknefs, 
: D d2 Befides 
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Befides every one may.obferve in 
London Streets;,and elfewhere, . in 
Chanels where no conftant, current 
is, that water coming, from the hou- 
{es, foon fill the Chanels with thick 
ice, for running but alittle ata time, 
it freezethalmoft as faftas it cometh 
thither. Nay, Ihave. feen. ice of 
“fome yards thicknefs in {uch places, 
where a {mall rill.or ftream of water 
gently falls on.the fide ofa hill... 
". Amongft. thofe things. that, will 
freez, Mortar and. Plaifter of Pars 
were omitted, and thence “tis. that 
Plaifterers and. Bricklayers, play all 
the Winter, a a puy aR 
My Lord: Verulam in. jhis ‘natural 
Hiftory (andfome from him have 
affirmed to.me)-that Apples and 
Egos covered with a wet'cloath, will 
not freez, but] find no difference ip 
thofe that are thus covered, andi thena 
shat atenot.ango ey.i2 doidw aaiga 
-Add'to thofe. that. fink; ypon .¢on- 
gelation, all oyls from Animals, and 


from Vegetables, ‘that.are extracted ) 


by expreffion'or boiling, ONO O1OC 
-- Addto thofe that freez not water 
and Sugar boiled to theiconfiftence of 
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tice, or learn by others, that. they 
would freez, “Lis true, that water 
having an equal quantity of Sugar 
diffolved in it will freez,,-but- with 
alittle more mixed therewith, freez- 


 eth-not, 


.. To try the effe& .of cold. upon: 
Loadftones, . I expofed .feveral of 
them inthe open Air, and alfo with- 
in-rooms inthe moft fevere; weather, 
the needle being kept ina) warm 
place, Atothertimes I expofed the 
needle to the, cold air, keeping the 
ftones warm, | at other times both 
were expofed,, but in none of my Ex- 
periments could I conclude, any thing 
certain to their attraGive faculty, for 
the {phere of their activity, was found 
£o,be fometimes. greater, ,and fome- 
times lefs, to a confiderable, differ- 
ence, inten feveral good ftones im- 
ployed for this purpofe, 

I effayed alfo to find outa ftandard 
of cold, whereby to fit the tinged 
{pirit of Wine forthe Weather-glaf- 
fes, and to that end made ufe of 
Conduit water, and the diftilled was 

| Dd 3. ters 


| aSyrups and alfo all other Syrups, 
1 | none whereof I could ever take no- 
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ters of Plantane, Poppies, Black: 
Cherry, Nightfhade, Scurvigrafs; 
and Horfe-raddifh ; all ‘which were 
firft placed in the fame room wheré 
a fire was kept, and ‘then ‘removed, 
and meafured out into {poons in equal 
quantities, and alfo a drop of them 
dropt on the fame bench, but though 
this was often tried, I could not 
make any {ure inference from them, 
only I obferved that the black-Cherry 
water did for the moft part freez 
firft, bue the other with very great 
uncertainty, The Horfe-raddifhand 
Scurvigrais waters were for the mofk 
part froze laft.. The beft way to dif- 
cover the very beginning of freezing 
of liquors, is to move a Pin or Needle 
through the liquors, whereby the ‘ice 
will be railed, and become ‘difcérns 
able, when the naked eye can difco- 
ver none at all, | Mi 
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Figure 1. Page 9,10, 11, & 


9 ° 

A the Ball or Egg. 

B C the Stem. 
; Dthe little Aqueous Cylin- 
er. 


Figure 2. the open Weather- 
glafs mentioned pag.24, & 43: 


Figure 3. the feal’d Wea- 
ther-glafs or Thermofcope 


») mentioned pag. 245555 9% 











Figure 4. the Barometer or 
Mercurial Standard placed ina 
Frame BB mentioned pag. 25. 


Figure 5. an Inftrument: 
mentioned pag. 93, 

A the Vial. 

BC the Pipe cemented into 
che neck of the Vial, open at C 
and feal’d at B. 


Figure 6. pag. 97- 

_AtheBolt-head. 

Bthe {malkStem, > 7 

BC the/Cylinder of- water 
inclos’d 


“Figure 7-/pag. 10% 
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